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ITS  WHAT'S  INSIDE  THAT  COUNTS!" 


•  All  HF  Band  Transceiver  / 
General  Coverage  Receiver 

•  Advanced  Circuit  Designs 

•  All  Modes  Built-in  USB,  LSB, 
FM,  AM,  CW,  RTTY 

•  Superb  Frequency  Stability 

•  Continuous  Duty  Operation 

•  Crystal  Clear  Signal  Quality 

Midsize  Masterpiece!   The  de- 
luxe IG75IA  includes  more  high  per- 
formance features  and  professional 
circuitry  per  cubic  inch  than  any 
other  HF  transceiver.    Its  smooth-as- 
silk  operation  and  long-term  reliabili- 
ty produce  the  ideal  contesting, 
DX'ing,  mobiiing  and  portable  rig. 
Owning  an  IC-75IA  truly  means 
"Going  First  Class!" 

Unsurpassed  Qualify  and 
Reliability.    Quality  and  Reliability  is 

important  to  you  and  it's  important 
to  ICOM.    ICOM  now  covers  you  and 
your  investment  with  its  exclusive 
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one  year  warranty,   There's  more! 
The  1C-75IAS  receiver  boasts  l05dB 
dynamic  range  for  superb  listening. 
The  100%  duty  cycle  transmitter 
defies  abuse  and  delivers  100  watts 
of  exceptionally  stable  and  ciean  RF 
output.    Reliability.    Quality,   One 
year  warranty.    That's  ICOM. 

All  Bands,  All  Modes  Included, 

Operates  160  through  10  meters,  it's 
easily  modified  for  MARS  operation. 
plus  it  includes  general  coverage  re- 
ception from  100kHz  to  30MHz.    No 
compromise,  no  comparison! 

32  Tunable  Memories,   Store 

both  frequency  and  mode  informa- 
tion.   Use  them  to  quick-access  your 
favorite  spots  or  as  32  preferred  fre- 
quency-remembering VFOs. 


A  Modern  Amateurs  Delight! 

Special  attractions  include  an  elec- 
tronic keyer,  semi  or  full  break-in 
rated  to  40  WPM,  panel  selectable 
500Hz/FL-32A  CW  filter  and  volume 
control-tracking  srdetone,    SSB  trans- 
missions are  enhanced  with  an  RF 
speech  processor  and  tone  control  to 
produce  sparkling  clear  audio,    PLUS 
there's  a  new  rubberized  tuning 
knob  for  velvet-smooth  tuning  and  a 
full  line  of  accessories  and  filters, 

RF  Power  Control.    Varies  output 
independent  of  mic  gain.  ALC  and 

speech  processor  action.    Enjoy 
maximum  'talk  power"  at  any  drive 
level! 

To  see  the  IC-75IA,  contact  your 
local  ICOM  dealer. 


Hi  ICOM  I 

First  in  Communications 


ICOM  America,  Inc.,  2380-116th  Ave  NE  Beltevue,  WA  99004  Customer  Service  Hotfine  (206)  454-7619 

315€  Premier  Drive,  Suite  126.  Irving,  TX  75063  /  1777  Phoenix  Parkway,  Suite  201,  Atlanta.  GA  30349 

ICOM  CANADA,  A  Division  o*  ICOM  America,  Inc.,  3071  -  #6  Road  Unit  9,  Richmond,  B.C.  V6X  2T4  Canada 

AH  stated  specifications  are  approximate  and  subject  to  cnange  without  notice  or  obligation    All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  amissions.  75TA1B7 


THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


MEW!# 


Initiate  phone  calls  from  your  HT  or  mobile 

Receive  incoming  phone  calls 

Telephone  initiated  control. . . 

**  Operate  your  base  station  with  complete  control  from  any  telephone 
Change  frequencies  from  the  controlling  telephone 
Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
Eavesdrop  the  channel  from  any  telephone 
Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 


DIAL  ACCESS  REMOTE  /INTERCONNECT    " 

*  Private  Patch  W 
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The  new  telephone  initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc,  You 
can  even  change  the  operating 
channel  from  the  touchpad! 

Our  digital  VOX  processor  flips  your 
conversation  back  and  forth  fully 
automatically.  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 

will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  embarassing  lock-ups. 

The  importance  of  telephone  in- 
itiated control  for  emergency  or 
disaster  communications  cannot  be 
overstated*  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure. 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 
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^  =  NEW  FEATURE 


*  1$  or  multi-digit  connect/discon- 
nect 

Fully  regenerated  tone  dialing 
Pulse  dialing 
Toll  protection 
Secret  toll  override  code 
Busy  signal  disconnect 
Dialtone  disconnect 
CW  identification 
Activity  timer 
Timeout  timer 
Telephone  initiated  control 
Regenerated  DTMF  selective  calling 

Ringout 

Ringout  or  Auto  Answer  on  v8  rings 
Busy  channel  ringout  inhibit 
Status  messages 
Internally  squelched  audio 
MOV  lightning  protection 
Front  panel  status  led's 
Separate  CW  ID  level  control 

24  din  switches  make  all  features 
user  programmable/selectable. 


Connects  to  MIC  and  ext, 
speaker  jack  on  any  radio.  Or 
connect  internally  if  desired. 

Can  be  connected  to  any  HT, 
(Even  those  with  a  two  wire  inter- 
face.) 

Can  be  operated  simplex, 
through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion, 

20  minutes  typical  connect  time 
Made  in  U.S.A. 


OPTIONS 

1.  Vi  second  electronic  voice  delay 

2.  FCC  registered  coupler 

3.  CW  ID  chip 


Connect  Systems  Inc. 

23731  Madison  St. 

Torrance  CA  90505 

Phone:(213)373-6803 


AMATEUR  ELECTRONIC  SUPPLY 
Milwaukee  WJ.  Wicfchlfe  OHr 
Orlando  FL  Clearwater  FL 
Us  Vegas  N  V 

BARRY  ELECTRONICS  CORP, 
New  York  NY 

EG£  Inc, 
Woodbridge  VA 

ERICKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 
Ananeim  CA,  Burl  in  game  CA 
OftWand  CA,  Phoentx  AZ 
San  Diego  CA,  Van  Nuys  CA. 
Atlanta  GA 


HENRY  RADIO 

Los  Angeles  CA 

INTERNATIONAL  RADIO  SYSTEMS 
Miami  FL 

JUNS  ELECTRONICS 
Culver  City  CA 

MADISON  ELECTRONICS  SUPPLY 
Houslon  TX 

MIAMI  RADIO  CENTER  CORP. 
Miami  FL 

MIKES  ELECTRONICS 
Ft.  Lauoerdale.  Miami  FL 

N&G  DISTRIBUTING  CORP. 
Miami  FL 


OMNI  ELECTRONICS 

Laredo  TX 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 

Evan swi lie  IN 

WESTCOM 

San  Marcos  CA 

CANADA: 

CARTEL  ELECTRONIC 
DISTRIBUTORS 
Surrey  B.C. 

COM^WEST  RADFO  SYSTEMS,  LTD. 
Vancouver  B.C. 

CIRCLE  12  OH  READER  SERVICE  CARD 


Hustler  VHF  and  UHF  antennas  offer  a  combination  of  gain,  durability  and  value 
which  have  made  them  the  antenna  most  often  demanded  for  repeater  applications. 

Reliability  and  Performance  -  Beyond  Your  Expectations 


G7  -  144 
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Electrical 

•  Gain    7dBa 


VSWR  3  mh 
under  15:1 


Lightning 
Protection 

Shunt  Fed 
DC  ground 


•  Termination 
Type  N  Female 

Mechanical 

Length  15*4" 

Weight  10  lbs. 

Wind  Survival 
100  mph 


Mounting   Up  to 
mast 


220 


Electrical 

•  Gain     7dBd 


•  VSWR    4  MHz 

under  1,5:1 


Lightning 
Protection 

Shunt  Fed 
DC  ground 


•  Termination 
Type  N  Femali 

Mechanical 


\"\*t 


Length    102' 

Weight    7.0  lbs. 


Wind  Survival 
110  mph 


Mounting    Up  to 


G6  -  440 


Electrical 

•  Gain      6dBd 


VSWR     8  fvTH* 
under  1.5:  T 


Lightning 
Protection 

Shunt  Fed 
DC  ground 


•  Termination 
Type  H  Female 

Mechanical 


»/r 


Length 

Weight    16  lbs. 


Wind  Survival 
125  mph 


Mounting    Up  to 

2"  m& 


HUSTLER,  INC.  •    One  Newtronics  Place  •   Mineral 


$,  Texas  76067  •   (817)  325-1386 


CIRCLE  269  ON  READER  SERVICE  CARD 


MFJ-931  creates  artificial  RF  ground  with  random  wire 
also,  electrically  places  far  away  ground  directly  at  your  rig 


MFJ-93 1 

$Trt95 


79 


•  Creates  artificial  RF  ground  with  random  length  wire 

•  Electrically  places  a  far  away  ground  directly  at  your  rig 

•  RF  ammeter  makes  tuning  for  maximum  RF  ground  current  easy 

•  Eliminates  "RF  bites",  RF  feedback*  TVI/RFI  and  other 
problems  due  to  inadequate  RF  ground 

•  Improves  radiation  pattern  distorted  by  poor  RF  ground 


Don't  we  all  sometimes  have 
problems  getting  a  good  RF 

ground? 

Unpleasant  problems.  Problems 
like  RF  "hot  spots'"  that  "bite"  our 
lips  or  fingers  when  we  transmit; 
like  RF  feedback  that  causes  our 
rigs  to  quit  working  on  certain 
bands;  like  excessive  RF  coupling 
to  AC  lines  that  causes  everything 
to  quit  working:  like  our  neighbors 
screaming  about  TV1  and  RFI;  like 
our  computers  computing  jiberish; 
or  like  being  unable  to  talk  across 
town  because  of  extreme  ground 
losses  or  radiation  pattern 
distortion. 

"Hey,  my  rig  is  on  the  second 
floor,  There's  no  way  1  can  get  a 
good  ground,"  you're  thinking,  or 
**I  already  have  an  excellent  ground 
but  the  long  ground  connection 
wire  causes  reactance  and  acts  like 
a  high  impedance  circuit,  isolating 
my  rig  from  true  RF  ground." 

What  to  do 

Use  the  new  MFJ-93  1  to 
create  an  artificial  RF  ground!  It 

resonates  a  random  length  of  wire 
thrown  along  the  floor  and 


produces  a  tuned  counterpoise. 
This  artificial  ground  effectively 
places  your  rig  near  actual  earth 
ground  potential  even  if  your  rig  is 
on  the  second  floor  or  higher  with 
no  earth  ground  possible. 

Also,  the  MFJ-931  electrically 
places  a  far  away  RF  ground 
directly  at  your  rig  —  no  matter 
how  far  away  it  is.  The  MFJ-931 
reduces  the  electrical  length  of  the 
ground  connection  wire  to  virtually 
zero  by  tuning  out  its  reactance. 

How  it  works 

The  MFJ-93 1  connects  between 
the  ground  connection  of  your 
transmitter  or  antenna  tuner  and  a 
random  length  of  wire  thrown 
along  the  floor.  Two  knobs  are 
adjusted  for  maximum  RF  ground 
current  using  its  built-in  RF 
ammeter.  This  resonates  the 
random  wire,  converts  it  into  a 
tuned  counterpoise  and  presents  an 
effective  low  impedance  near 
ground  potential  to  your  rig.  thus 
creating  an  artificial  RF  ground. 

To  electrically  place  a  far  away 
ground  directly  at  your  radio 
equipment  simply  connect  the 


MFJ-93 1  between  your  rig  and  the 
connecting  ground  wire  and  adjust 
its  two  knobs  for  maximum  RF 
current  using  its  RF  ammeter.  This 
tunes  out  the  reactance  of  the 
connecting  wire,  reduces  the 
electrical  ground  lead  length  to 
virtually  zero  and  electrically  places 
your  far  away  ground  directly  at 
your  rig. 

Get  an  effective 
RF  ground 

Get  an  effective  RF  ground. 
Eliminate  "RF  bites'*.  RF  feedback 
TV1,  RFI  and  many  other  annoying 
problems  due  to  inadequate  RF 
ground,  and  -  at  the  same  time 
-improve  your  radiation  and 
radiation  pattern  for  more  DX. 

The  MFJ-931  covers  1.8  to  30 
MHz  and  has  a  built-in  RF  ammeter 
for  indicating  RF  ground  current. 
It's  ruggedly  built  in  an  all 
aluminum  cabinet  with  a  brushed 
aluminum  front  panel  and 
measures  71/2x3V2x7  inches.  It 
comes  with  a  one  year 
unconditional  guarantee. 

It's  available  only  from  MFJ. 
MFJ-931,  $79.95. 


Order  any  product  from  MFJ  and  try  it  - 
no  obligation.  If  Dot  satisfied  return  within 
30  days  for  prompt  refund  (less  shipping]. 
■  One  year  unconditional  guarantee  •  Add 
$5.00  each  shipping/handling  *  Call  or  write  for 
free  catalog,  over  1O0  products. 


MFJ  ENTERPRISES,  INC, 
Box  494.  Miss  Stair .  MS  39762 


To  Order  or  for  Your  Nearest  Dealer 

800-647-1800 

Call  601-323-5869  In  Miss-  and 
outside  continental  USA. 
Telex  53-4590  MFJ  STKV 
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MFJ .  .  .  making  quality  affordable 


EVER  SAY  DIE 


Wayne  Green 


QUALITY  CONTACTS 

Are  a  large  percentage  of  your 
contacts  with  turkeys?  Worse,  are 
the  guys  you're  working  thinking 
exactly  the  same  thing?  Well,  it's 
been  a  while  since  I've  written 
about  how  to  make  your  contacts 
more  interesting,  so  perhaps 
you've  forgotten— or,  worse, 
weren't  paying  attention  in  the 
first  place. 

How  many  chaps  go  out  of  their 
way  to  tell  you  how  much  they  Ve 
enjoyed  a  contact  with  you  as 
youVe  signing  off?  Haven't  heard 
that  for  a  while,  eh?  I  thought  not. 
Well,  there's  a  secret  to  making 
contacts  fun  for  the  other  chap — 
and  for  yourself.  Once  you  know 
what  it  is,  you'll  seldom  have  a  dull 
contact— at  least  for  the  chaps 
youVe  working — and  probably  not 
for  you  either. 

All  of  us  get  hung  up  in  habits. 
Our  basic  mike  (or  key)  fright 
makes  it  so  we  tend  to  stick  to  a 
formula  contact— one  which  we 
have  down  pat  and  allows  us  to  go 
on  the  air  and  make  QSO  after 
QSO  without  ever  having  to  think. 
You  may  have  some  trauma  when 
you  first  try  to  break  this  habit— af- 
ter all.  with  the  average  ham  near- 
ing  sixty  and  having  been  li- 


censed for  around  45  years, 
we're  probably  talking  about  a 
45*year  ingrained  habit-  That's 
one  hell  of  a  rut! 

No  pain,  no  gain,  as  they  say,  so 
youVe  going  to  have  to  put  some 
work  into  this.  Now  don't  panic — 
Tm  not  going  to  ask  you  to  actually 
think  while  you're  sitting  there  at 
the  mike — nothing  that  difficult- 
You're  going  to  be  able  to  do  most 
of  the  work  while  you're  listening, 

Getting  Down  to  Basics 

Lef  s  start  with  some  basics — 
things  you  know  darned  well  you 
should  have  at  hand,  but  have 
been  too  lazy  to  provide.  I'm  talk- 
ing as  basic  as  pencils  and  paper. 
Hey,  I've  visited  hundreds  of  ham 
shacks— gotten  on  the  air  from 
them — so  I  know  darned  well  you 
haven't  got  any  decent  paper  or 
an  actual  working  pencil  around, 
Get  several  good  pencils  and 
keep  them  with  leads  in  them.  1 
know  this  goes  againsl  the  grain, 
but  buy  them  if  your  employer 
doesn't  provide  a  "free"  supply. 
Make  sure  they  have  erasers  that 
work,  too.  Why  you  will  spend 
thousands  of  dollars  on  your  rig, 
antenna  and  tower  and  then 
chintz  at  something  like  pencils  to 
help  make  all  this  go  I  don't  know, 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte. 
202  N.,  Peterborough  NH  03458,  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  lo  73.  Entries  not  in 
envelopes  cannot  be  accepted. 

4     73  Amateur  Radio  •  November,  1987 


But  I  do  know  this,  if  I  happen  to  be 
in  your  town  and  I  stop  off  at  your 
house  and  ask  to  see  your  shack, 
I'm  going  to  find  a  crummy  old 
chewed-up  pencil  stub  with  a  hard 
eraser  that  makes  a  mess  if  I  get 
the  wrong  letter  in  a  call  the  first 
time — one  with  a  nub  of  a  point 
which  I  have  to  turn  just  the  right 
way  to  make  a  mark.  Get  some 
cheap  mechanical  pencils. 

Paper,  Hey.  don't  shove  an 
ARRL  log  book  at  me  for  paper 
We're  going  to  be  taking  some 
notes  during  contacts  from  now 
on  and  they're  not  going  to  fit  on 
one  lousy  line  of  your  log  book. 
That  miserable  log  book  is  one  of 
the  worst  blights  in  the  hobby — it 
encourages  us  to  make  rotten 
QSOs.  Just  look  at  the  pitiful 
space  it  leaves  for  comments!  No, 
put  the  book  in  the  closet  or  get 
rid  of  it.  From  now  on  you're  go- 
ing to  take  notes  when  you  make  a 
contact. 

How  many  times  have  you 
made  a  contact  with  someone  and 
gotten  The  impression  that  he 
must  have  at  least  two  other  peo- 
ple in  the  shack  who  talk  with  htm 
all  through  your  transmissions? 
All  he  does  is  go  through  his  reg- 
ular routine  blaht  with  never  the 
slightest  pickup  on  anything 
you've  said.  From  now  on  the 
chaps  you  talk  with  aren't  going  to 
get  away  with  thai  baloney  any 
more,  If  they're  going  to  get  on 
the  air  they're  going  to  give  good 
contact. 

Paper— let's  work  with  a  pad  of 
8-1/2*  x  1 1  *  paper— lined  is  prob- 
ably better.  Tve  seen  what  hap- 
pens when  you  don't  have  lines  to 
keep  you  on  the  straight  and  nar- 
row. I  can  see  panic  beginning  to 
rise — yes,  you're  going  to  use  a 
whofe  sheet  of  paper  for  each  con- 
tact! No  more  two-inch  space  in  a 
log  book.  Not  even  a  3"  x  5"  card. 
No,  by  George,  we're  going  first 

Continued  on  page  18 
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Editorial  Offices 

WGE  Center 

Peterborough  NH  03450-1 194 

phone:  603-52&4201 


Advertising  Olt  ices 

WGE  Center 

Peterborough  NH  03456-1 194 

phono:  800-225-5083 


Circ  u  lei  ion  Office* 

WGE  Center 

Peterborough  NH  03*50- 1 1 94 

phone   603-525-4201 


Manuscripts 

Contributions  in  the  form  of  manu- 
scripts with  drawings  and/or  photo- 
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surfacing  on  20m  shall  deviate  you 
from  this  course 
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Kenwood  brings  you  a  wide  range 
of  220  MHz  gear  designed  for  every 
need,  Choose  from  two  types  of  mobile 
and  two  types  of  HT  The  TH-315A  is  a 


TH-315A 

Full-featured 


KENWOOD 


full-featured  HT  covering  220-225 
MHz.  Ten  memory  channels  and  2.5 
watts  of  power  (  5  W  with  PB-1  or 
12  V  DC.)  Uses  the  same  accessories  as 
theTH-2l5A  for  2  meters  orTH-415A 
440  MHz.  For  truly  "pocket  portability" 
choose  the TH-31BT,  a  thumb-wheel 
programmable,  1  watt  unit.  For  mobile 
use,  select  the  TM-321A  or  TM-353QA. 
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TM-321A 

Compact  mobile 
transceiver 
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TheTM-321A  is  the  25  W.  220  MHz, 
14 -channel  version  of  the  super  popular, 
super  compact  TM-221A.The  25- watt 
TM -3530A  has  23  channels,  a  15  tele 
phone  number  memory  and  auto  dialer 
Direct  keyboard  frequency  entry  and 
front  panel  DTMF  pad  enhances  oper- 
ating convenience.  Novice  to  Amateur 
Extra,  these  transceivers  will  put 
everyone  on  the  air  "Kenwood  Style"! 
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TH-31BT/31A 

Pocket-held  HT 
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TM-3530A 
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TM-3530A 

FuN-featured  mobile  transceiver 


A  complete  tine  of  accessories  is  available  tor  ail  models. 

Complete  service  manuals  are  available  tor  all  Kenwood  transceivers  and1  most  accessories 
Specifications  and  prices  are  subject  to  change  wtihout  notoce  or  obligation 
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TW-4100A 

2  m/70  cm  FM  Dual  Bander 

A  Kenwood  original  just  got  better! 
Kenwood  was  the  first  to  develop  a 
2  m/70  cm  mobile  radio  in  a  single, 
compact  package.  Since  then, 
other  companies  have  imitated  the 
concept,  but  still  have  not  done  it 
the  "Kenwood  way!'  The  atl-new 
TW-4100A  is  more  compact,  more 
powerful ,  and  packed  with  more 
features  than  ever  before!  With 
many  new  features  and  accesso- 
ries, and  backed  by  Kenwood's 
experience,  the  ail-new  Kenwood 
Dual  Bander  is  light  years  ahead 
of  the  rest! 

•  Selectable  full  duplex  cross  band 
("telephone  style")  operation. 
Remote  base  or  cross  band  repeater 
function  possible  (a  control  operator 

iS  III  I     ll  ll  fill     M  Ml  |||  in  ||  |i|     |||  | 


First  Again! 


watts 

{adjustable)  I 

MHz 
{allows  operation  on  certain 
MARS  and  CAP  frequencies)  and 
440-449.995  MHz. 


•  New  compact  size!  Only  5.9"  W  x 
1.97"  H  x  7,87"  D  and  weighs  less 
than  4  pounds! 

•  Proven  high  performance 
Kenwood  GaAs  FET  front  end 
receiver 

•  Easy  to  operate!  Only  3  knobs  and 
8  keys  on  the  front  panel, 

•  Separate  antenna  ports  for  VHF 
and  UHR  Minimizes  loss  and 
increases  reliability  and  performance! 

•  10  memory  channels.  Lithium  battery 
backs  up  memory.  Store  frequency, 
offset,  subtone.Two  channels  store 
the  transmit  and  receive  frequencies 
independently  for  odd  split  or 
cross  band  operation. 

•  Front  panel-selectable  CTCSS 
tone  (when  optional  TU-7  is 
installed.) 


I! 


•  Non-volatile  operating  system. 
Even  after  memory  back  up  cell  dies, 
all  operating  features  remain  intact! 
No  re-programming  or  "board- 
swapping"  necessary! 

•  Programmable  band  scan  and 
memory  scan  with  memory  chan- 
nel lock-out, 

•  Large,  illuminated  LCD  display 
and  main  knob.  For  excellent  visibil- 
ity in  direct  sunlight  or  darkness, 

•  Selectable  frequency  step  for 
quick  and  easy  QSY. 

»  Voice  synthesizer  VS-2  option. 

Optional  accessories: 

•  PS-50/PS-43Q  DC  power  supplies 

•  MU-1  DCL  modem  unit  •  TU-7  CTCSS  en- 
coder *  VS-2  Voice  synthesizer  •  SW-  100B 

SWR/Power/Volt  meter  140-450  MHz  for 
mobile  use  •  SW-200B  SWR/Power  meter 
for  base  station  use  T40-450  MHz.  0-200  W 
in  2  ranges  •  SWT-1/SWT-2  2  m  and  70  cm 
antenna  tuner  ■  SP-40  Compact  speaker 

•  SP-50B  Mobile  speaker  *  PG-2N  Extra 
DC  cable  •  PG-3B  DC  noise  filter  •  MC-60A, 
MC-80.  MC-35  Base  station  mics.  •  MC-55 
(8-pin)  Mobile  microphone  •  MA-  4000  Dual 

band  mobile  antenna  with 
duplexes  (shown)' 
MB-tl  Extra  mobile  mount 


•  Digital  Channel  Unk  (DCL)  option, 

'Please  check  FCC  tegutaitom  on  repeater  ooef  adon. 
"Mag  mount  ts  not  Kenwood  supplied 

Minor  mooiftcauon  necessary  for  reoeaier  operation 

Specifications  ana  ottce*  suojecr  to  change  without  notice  or  obligation. 

Complete  service  manuals  are  available  for  atf  Kenwooo  transceivers  antf  most  accessories 
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ABC  Error 


Investigators  from  the  FCC  and  the  FBI 

are  trying  to  track  down  a  wayward  radio 
operator  who  has  been  jamming  an  air  traffic 
control  frequency  at  New  York's  busy  La 
Guardia  Airport.  According  to  several 
reports,  the  radio  operator  gave  false  landing 
instructions  to  incoming  jets*  A  report  on  the 
Monday,  August  17thP  edition  of  ABC's 
"World  News  Tonight"'  identified  the  radio  in- 
truder as  a  ham  radio  operator,  but  a 
spokesperson  for  the  news  bureau  later  ad- 
mitted that  ABC  had  no  proof  that  a  ham  was 
involved.  She  claims  that  the  story  was  re- 
vised in  a  later  feed  to  delete  the  ham  refer- 
ence, and  could  not  explain  how  the  original 
version  got  on  the  air. 


Hairy  Time 


Hams  were  swift  to  respond  to  a  call  for 
emergency  communications  after  a  record 
9-inch  rainfall  marooned  Chicago's  O'Hare 
Airport,  and  flooded  thousands  of  businesses 
in  Cook  and  DuPage  counties  on  Friday, 
August  14th.  The  Northwest  ARES  spent 
the  entire  weekend  providing  communica* 
tions  to  the  outside  world  for  the  town  of 
Roselte  after  the  basement  of  the  engineering 
complex  of  the  local  Illinois  Beil  switching  cen- 
ter filled  with  1 1  feet  of  water.  This  knocked 
out  the  system's  power  plant  and  telephone 
service  to  over  50,000  Roseile  and  Schaum- 
burg  customers.  Humana  Hospital  in  Hoffman 
Estates  lost  a  portion  of  its  telephone  system 
during  the  storm;  The  Wayfar  repeater  made 
rts  autopatch  available  to  the  hospital,  It  was 
used  for  both  internal  and  external  communi- 
cations. 

Salt  Creek  in  East  DuPage  county  over- 
flowed its  banks  causing  the  activation  of  the 
DuPage  ARES,  operating  under  the  direction 
of  the  Du  Page  Emergency  Services  Disaster 
Administration,  They  used  the  facilities  of  the 
WCRA  Repeater  for  the  entire  weekend  for 
emergency-related  incidents.  The  Elk  Grove 
ARC,  which  is  affiliated  with  the  local  Civil 
Defense  organization,  assisted  the  fire  and 
police  departments  in  linking  the  Elk  Grove 
Village  Hail  whose  basement  was  completely 
flooded,  to  the  rest  of  the  community  via  the 
KB9L  Repeater. 

Compliments  to  the  many  Chicago  area 
hams  who  pitched  in  and  helped  provide 
emergency  communications. 


0  Canada 


The  Canadian  DOC  announced  that  effective 
July  29th,  Canadian  amateurs  may  operate  on 
the  17m  (18.068-18.168  MHz)  and   12m 


(24,890-24.990  MHz)  bands.  CW\  voice,  and 
FSK,  are  permitted  across  the  full  100  kHz  of 
each  band.  All  emissions  must  have  a  maxi* 
mum  bandwidth  of  6  kHz. 

Holders  of  Amateur  Operators  Certificates 
may  use  F1  or  A1  emissions  only  on  the  new 
bands. 


$12,000 
for  Ham  Ed 


New  York  City  children  may  soon  learn 
ham  In  the  classroom.  An  outstanding  group 
of  NYC  ham  educators— Joe  Fairclough 
WB2JKJ  at  Junior  High  School  #22  in  Manhat- 
tan; 1987  Ham  of  the  Year  Carole  Perry 
WB2MGP,  of  the  Rocco  Laurie  School 
on  Staten  Island;  Ron  Lulov  KD2LA,  who 
has  a  program  which  ties  amateur  radio  in 
with  the  Junior  Astronauts;  Martin 
Smith  KA2NRR,  Assistant  Director  for 
guidance  services  in  the  Office  of  Student 
Progress  in  NYC;  and  others — a  year 
ago  formed  a  group  called  The  Council  for 
the  Advancement  of  Amateur  Radio  in 
the  New  York  City  Schools.  This  group 
expanded  rapidly,  and  the  need  grew  to 
standardize  the  teaching  of  ham  radio 
in  schools.  They  recently  met  with  the 
Division  of  Curriculum  and  Instruction  and 
the  Media  Telecommunications  Unit  and 
obtained  a  commitment  for  $1 2,000  to  write 


The  smokestack-shaped  structure  on  the  car 
roof  is  the  first  mobile  antenna,  invented  by 
Gugiielmo  Marconi  in  1897.  It  was  soon  re- 
placed by  the  more  modern  "clothesline"  an- 
tenna (so  named  because  it  looked  like  six 
fengths  of  clothesline  strung  between  poles  at 
the  front  and  back  of  the  car).  The  familiar 
whip  antenna  came  on  the  scene  only  in  1937. 


a  curriculum  on  amateur  radio  to  be  taught 
in  NYC  schools. 

According  to  KA2NRR,  "the  curricular  ap- 
proach will  reach  all  grades.  A  curriculum  will 
help  insure  the  continuation  of  a  ham  program 
in  a  school  even  after  its  founder  is  gone.  This 
way,  even  a  non-ham  teacher  can  be  showm 
how  to  teach  it. 

Once  we  get  the  curriculum  written,  it  will 
be  piloted  in  six  schools;  two  Elementary,  two 
Junior  High,  and  two  High  Schools," 

Smith  clearly  sees  the  importance  of  expos- 
ing young  people  to  ham  radio.  He  says: 
"...  since  I  am  in  guidance,  one  of  the  things 
that  concerns  me  is  the  career  implications  for 
the  future . .  .  if  kids  are  'turned  on'  to  amateur 
radio  early  enough,  many  will  go  into  engi- 
neering, computer,  or  science  fields  where 
we  badly  need  people.  I  think  that  the  ham 
radio  approach  is  a  great  way  to  move  in  that 
direction/' 


Oops! 


Readers    have    called    to    our  attention 

several  omissions  in  the  September  Antenna 
issue.  The  first  is  in  the  Letters  department  in 
the  letter  titled  'Oversight";  the  article 
"Death  on  the  Rails"  is  in  the  April  "87  issue  of 
Firehouse.  In  the  article  "HF  Half-Sloper", 
the  160-m  coil  takes  107  turns  of  tf16  enam- 
eled wire,  and  the  80-m  coil  takes  60  turns  of 
#16  enameled  wire.  73  apologizes  for  these 
oversights. 


Bagged  Mag 


Tired  of  carefully  peeling  off  the  mailing 
label  to  read  the  Table  of  Contents?  Sick  of 
having  your  magazine  subjected  to  the  va- 
garies of  the  weather  and  Postal  Service? 
Starting  with  the  December  issue,  73  sub- 
scribers will  receive  their  magazine  in  protec- 
tive poly-bags. 


Circuits! 


73  Magazine  is  reinstating  its  Circuits 
column  in  the  December  issue,  after  a  three- 
year  hiatus.  Share  your  circuit  with  the  ham 
community  and  earn  a  year's  subscription  to 
73  (subscribers  will  have  their  subscription 
extended  by  a  year). 


Finis 


Keep  your  news  Items  rolling  in.  Items  for 
this  month's  column  are  courtesy  of  Westlink, 
London  Ttmes,  Chatter  Bug.  Designfax,  and 
the  AfiRL  Newsletter. 

73  Amateur  Radio  ■  November,  1987    7 


V 


..  .pacesetter  in  Amateur  Radio 


u 


DX-cellence!" 


TS-940S 

The  new  TS-940S  is  a  serious  radio 
for  the  serious  operator  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no-nonsense,  no 
compromise  performance  that  gets 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  illustrates  VBT,  SSB 
slope,  and  other  features. 

•  100%  duty  cycle  transmitter- 
Super  efficient  cooling  system  using 
special  air  ducting  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transmission  al  full  power 
output  for  periods  exceeding  one  hour. 

•  High  stability,  dual  digital  VFOs. 
An  optica]  encoder  and  the  flywheel 
VFO  knob  give  the  TS-940S  a  positive 
tuning  "feel: 

•  Graphic  display  of  operating 
features. 

Exclusive  multi-function  LCD  sub- 


display  panel  shows  CW  VBT,  SSB 
slope  tuning,  as  well  as  frequency, 
time,  and  AT-  940  antenna  tuner  status. 
Low  distortion  transmitter, 
Kenwood's  unique  transmitter  design 
delfvers  top  "quality  Kenwood"  sound. 
Keyboard  entry  frequency  selection, 
Operating  frequencies  may  be  directly 
entered  into  theTS-94QS  without  using 
the  VFO  knob, 
QRM-fighting  features. 
Remove  "rotten  QRM*  with  the  SSB 
slope  tuning,  CW  VBT,  notch  filter,  AF 
tune,  and  CW  pitch  controls. 
Built-in  FM,  plus  SSB.  CW.  AM,  FSK. 
Semi  or  full  break- in  (QSK)  CW. 
40  memory  channels. 
Mode  and  frequency  may  be  stored  in 
4  groups  of  10  channels  each. 
Programmable  scanning. 
General  coverage  receiver. 
Tunes  from  150  kHz  to  30  MHz. 
1  yr.  limited  warranty. 
Another  Kenwood  First! 

Optional  accessories: 

•  AT-940  full  range  (160- 10m)  auto- 
matic antenna  tuner  *  SP-940  external 


speaker  with  audio  filtering  •  YG-45501 
(500  Hz),  YQ-455CN-1  (250  Hz), 
YK-88C-1  (500  Hz)  CW  filters;  YK-88A-1 
(6  kHz)  AM  filter  •  VS-1  voice  synthesizer 

•  SO-1  temperature  compensated 
crystal  oscillator  •  MC-43S  UP/DOWN 
hand  mic,  •  MC-60A,  MC-B0,  MOS5 
deluxe  base  station  mica  •  PC-1A  phone 
patch  •TL-  922A  linear  amplifier 

•  SM-220  station  monitor  •  BS-8  pan 
display  •  SW-2Q0A  and  SW-2000  SWR 
and  power  meters. 


ponvtn            ■  win 

^^^^M                                     ^M 

^^^^H 

sjQ+Z 

-     TOf 

fiat    um 

0MU 

-'- 

I 

I    ■ 

1 

i 

*  turn 

tIStt      0*T 

*w  TfHtttfT  *i  • 

Ti  »40S 

utrra 

Afl 

-  -  :s:- 

:    **»- 

* 

■*i* 

*  u  J  o  n  n  n 
i    i.  C  u  U  u  u 


, 

„ 

• 

T***V     Ml 


MOMl 


MMU 


• 

JfrXJ-XJ.' 


1 

mtmm 

mmtniti  tunc  no 

D 

■ft 

t*ut 
*•■ 

V.-..L* 

bi  ci  n  Ei 

PE  U  giia  O 

**  CI 

wn 

D 

1 

E 

| 

1 

*T¥ 

ttorcn  -#-  *Ol 

MTC**^-*f  ?U%f 

■ 

*t? irt^— c 

KM      W1M  Af  TWW 

■B      HHI      1 

!■■      MM      ^H 

■it    -                          ftp-^-M 

*              * 

<j^  *\ 

v*«V 

F 

.  "TV. 

t 

v  > 

^lh^_j_ 

^^^ 

* 

CW  VfT 

■WW  AW1 

""  m  n              uninini 

CI 

1 

Complete  service  ms/ruaJs  are  avail 
/or  aJ'  Kenwood  transceiver s  arfd 
mosr  accessories. 
Specifications  undo1 
change  W&tKhSt  notice  or  obligation 


MoreTS-940S  information  is  available 
from  authorized  Kenwood  dealers 

KENWOOD 

KENWOOD  USA  CORPORATION 

2201 E  Dominguez  St.,  Long  Beach,  CA  90810 
RO.  Bo*  22745.  Long  Beach,  CA  90801-5745 


ETTERS 


BRASS  BANGER  BROTHERHOOD 

So  what  do  I  want  out  of  ama- 
teur radio?  I  want  2  meter  and 
440,  Why  do  I  want  the  local  stuff? 
Okayt  Vm  too  cheap  to  sheM  out  a 
kilobuck  up  front  and  a  hectobuck 
a  month  for  a  mobile  phone  jusi  so 
I  can  call  the  highway  patrol  when 
I  see  someone  in  trouble  on  the 
road. 

If  it  weren't  for  the  close-knit 
amateur  community  where  f  work, 
I  wouldn't  even  be  going  for  a  tick- 
et. It's  because  of  the  encourage- 
ment of  four  folks  in  the  amateur 
club  who  are  taking  time  out  of 
their  busy  schedules  to  teach  a 
class  after  hours  that  Pm  even  try- 
ing. One  of  the  big  fures  is  the 
open  440  repeater  on  top  of  the 
building. 

So  it's  up  to  all  of  us  who  have 
the  knowledge  to  turn  others  onto 
the  brotherhood  that  exists  be- 
tween us  brass  bangers.  If  you 
just  spend  your  time  DXing  on  the 
advanced  bands,  you're  gonna 
run  out  of  contacts  unless  you 
help  novices  work  their  way  up.  I 
don't  have  the  time  to  get  involved 
in  any  community  emergency 
work,  but  you  can  bet  your  carrier 
I'm  gonna  spread  the  word  of  how 
amateur  radio  can  make  this  a 
better  world  for  all  of  us. 

It's  the  people  like  you  (Wayne) 
who'N  keep  the  rest  of  us  interest- 
ed  in  the  hobby.  In  fact,  it  was  you 
who  got  me  building  an  IMSAI  in 
1 975,  which  this  letter  was  written 
on. 

Ronald  M.  LaPedis 
Daly  City  CA 


KUDOS 

I  have  enjoyed  the  improve- 
ment in  the  magazine  since  you 
(Wayne)  have  returned  and  look 
forward  to  more  great  articles. 

John  G.  Boles  KA6LWC 
San  Jose  CA 


[ 


EXTRA 


Yes,  I'm  an  Extra  with  one  of 
those  funny  calls  as  W2NSD  calls 
them.  Perhaps  Extras  are  crazy 
from  the  code.  Perhaps  the  old 
saying,  ,+You  don't  have  to  be 
crazy  to  work  here,  but  it  sure 
helps."  can  be  applied  to  contest- 


ing, high-speed  CW,  chasing  DX, 
or  maybe  i  should  say  any  form  of 
amateur  radio  operating.  Myself,  I 
don't  care  if  I'm  labeled  crazy,  I 
thoroughly  enjoy  operating  and  al- 
so teaching  amateur  radio  class- 
es. Amateur  radio  is  my  hobby 
that  doesn't  provide  any  barriers 
that  I've  come  across  that  I  can't 
overcome.  Hell,  I  had  to  try  to 
master  26  WPM  CW  to  make  me 
crazy  and  obtain  that  funny  call, 
and  I  did  it!  I'm  proud  of  my  2  x  1 
call  and  feel  honored  to  be  labeled 
crazy. 

Jim  Buikema  NR9G 
Morrison  IL 


HONEYDITIQN? 


Wayne,  if  you  truly  want  to  aid 
the  ham  community  I  have  some 
challenges  for  you:  Both  73  and 
GST  do  a  poor  job  in  an  area  that 
represents  half  the  world  popula- 
tion and  which  controls  some  70% 
of  the  money.  Yes,  I'm  talking 
about  the  YUXYL  world,  QST  is  a 
little  better  with  their  YL  column, 
but  in  fact  we  are  still  guilty  of  male 
chauvinism. 

YL/XYLs  care  more  about  ap- 
pearance than  do  OMs,  l*m  refer- 
ring to  rigs,  operating  desk,  and 
outdoor  antennas.  Consider  the 
possibility  of  ten  dB  trees,  his  fn' 
her  rigs,  packet  palm  trees.  How 
about  a  73  2-meter  marriage  of- 
fer—get married  via  repeater  and 
win  a  paid  DX  honeydition  to  An- 
tigua. 

The  potential  to  double  the  US 
ham  population  is  more  real  than 
the  controversy,  and  divisiveness 
of  the  code/no-code  issue. 

Berme  Coker  KC7CP 
Corvallis  OR 


NTS  NOTES 


You  finally  got  me  with  your  invi- 
tation to  comment  on  the  ARRL 
National  Traffic  System  in  your  73 
piece  of  April.  Of  course,  the  traf- 
fic could  be  better  handled  by 
packet,  and  some  of  it  probably 
will  be.  ARRL  could  force  this  to 
some  extent  by  only  making  Brass 
Pounders  League  certificates 
available  to  traffic  handlers  who 
use  packet,  and  only  listing  pack- 
et traffic  totals  at  the  end  of  sec- 
tion news  columns  in  QST  each 
month.  I  personally  wish  this 


would  happen  so  that  the  ARRL 
would  no  longer  have  any  excuse 
for  not  giving  phone  contester  and 
DXers  (like  myself)  the  use  of  SSB 
between  7075  and  7100  kHz,  so 
we  wouldn't  have  to  work  cross* 
band  on  40  meter  phone  to  work 
the  DX  anymore.  You  recall  that 
the  ARRL  board  was  about  ready 
to  propose  this  to  the  FCC  at  one 
point  when  the  CW  traffic  hounds 
in  the  so-called  Transcontinental 
Corps  protested  that  these  were 
their  frequencies.  So  much  mail 
flowed  in  to  the  Directors  that  they 
quickly  backed  away  form  their 
proposal 

The  plain  and  sad  truth  is  that 
you  are  one  of  the  few  old  timers 
around  who  is  willing  to  consider 
new  ways  of  doing  things. 

Nets  also  provide  satisfaction  to 
the  busy-bodies  and  would-be  dic- 
tators in  our  ranks,  Woe  onto  the 
check-in  who  fails  to  get  his 
preamble  exactly  right* 

The  Mexico  earthquake 
shocked  a  number  of  traffic 
hounds  by  proving  that  the  NTS 
was  practically  useless  in  such  a 
situation.  Far  from  depending  on 
organized  nets,  the  success  of  the 
operation  depended  on  the  ad  hoc 
common  sense  of  many  amateurs 
who  adapted  their  operation  to  the 
objective  requirements  of  the  mo- 
ment, which  did  not  include  the 
use  of  organized  nets  or  the  ability 
to  use  the  standard  preamble. 
The  fact  is,  the  Mexican  earth- 
quake operation  was  a  model  of 
efficiency,  and  it  broke  all  of  the 
NTS  rules  at  the  same  time,  This 
was  a  pretty  hard  reality  for  a  lot  of 
the  regular  traffic  handlers  to 
swallow!  Many  of  the  most  suc- 
cessful participants  were  DXers 
and  con  testers  equipped  for  20 
meters  where  the  operation  took 
place,  and  they  were  more  accus* 
lomed  to  dragging  signals 
through  QRM.  Since  afmost  all 
operation  was  on  SSB,  it  did 
little  good  to  be  a  hotshot  CW 
brasspounder.  either.  And,  finally, 
nobody  had  time  to  worry  about  a 
proper  preamble.  A  number  was 
good  enough. 

I  should  pause  to  give  credit 
to  nets  like  the  Intercontinental 
Traffic  Net  here.  At  least  their 
daily  operations  are  much  closer 
to  the  type  of  operation  needed 
during  a  massive  earthquake. 
They  do  not  require  that  check-ins 
stick  to  formal  traffic  forms.  But 
their  regular  check-ins  are  not 
usually  the  ones  getting  ARRL 
Brasspounder  League  awards, 
either.  Finally,  it  turned  out  to  be 
very  useful  to  speak  English.  And 

Continued  on  page  45 
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V 


The  DM-4061  Dip  Meter 


Electronic  Equipment  Bank 

516  Mill  Si.  NE 

Vienna  VA  221 80 

Price  Class:  $90 


A  simple  device  offers  a  multitude  of  data 


by  Bill  Clarke  WA4BLC 


"Education  consists  mainly  in  what 
we  have  unlearned" 

Mark  Twain 

Long  ago,  when  hams  built  most  of  their 
i  equipment,  almost  every  one  had  a  small, 
multipurpose  tool.  It  was  used  for  testing  and 
aligning  tuned  circuits,  tuning  receivers,  mea- 
suring frequency  outputs,  checking  for  har- 
monics, plus  designing  and  testing  antennas, 
The  device  was  not  large.  It  could  evert  be 
held  in  the  palm  of  me  hand.  What  was  it?  The 
grid  dip  oscillator — generally  referred  to  as  a 
dipper 

Now  that  we  live  in  the  world  of  transistors, 
there  are  no  grids  to  dip.  So,  the  modern  ver- 
sion of  the  grid  dip  oscillator  is  the  dip  oscilla- 
tor. The  principles  of  operation  are  the  same. 
Recently,  I  obtained  an  EEB  Model  DM-4061 


Dip  Meter  (oscillator),  and  was  so  impressed 
that  I  felt  I  should  spread  the  word.  Actually,  I 
had  been  looking  for  a  used  dipper  at  the  local 
hamfests,  but  to  no  avail.  Then  I  was  out  at 
EEB  (Electronic  Equipment  Sank  of  Vienna, 
Virginia)  and  saw  a  brand-new  one  for  an  af- 
fordable price  of  $90, 

I  can't  say  the  packaging  is  impressive,  nor 
was  the  plain  wrapper,  but  when  I  opened  the 
unit  to  install  the  nine-volt  battery,  I  was  im- 
pressed, The  mechanical  design  and  layout  of 
this  piece  of  equipment  will  allow  it  to  operate 
in  a  stable  manner  and  prevent  damage  if  it 
receives  a  little  rough  treatment.  The  singte 
weak  point  is  the  plug-in  coils,  which  are 
fragile  and  exposed,  thus  easily  broken.  This 
tends  to  be  the  same  problem  for  all  grid-dip 
oscillators  and  dip  oscillators. 

After  I  put  the  cover  back  on  the  dipper,  I 
turned  it  on  and  listened  for  the  oscillator 


signal  on  my  Kenwood  TS-430  Sure  enough, 
there  it  was,  and  right  where  the  color-coded 
dial  said  it  would  be.  The  frequency  tuning  dial 
on  the  dipper  is  color-coded  to  correspond 
with  the  color  coding  of  the  plug-in  coits. 

Like  ail  new  toys,  I  went  right  to  work  using 
the  dipper.  Since  it  put  out  such  a  nice  signal,  I 
decided  to  put  it  to  work  and  align  my  Drake 
TR-3.  I  opened  my  service  manual  for  the 
Drake  to  check  what  frequency  I  should  set 
the  dipper  for,  and  proceeded  to  align  the 
receiver  section  as  instructed.  For  HF  receiv- 
ers, the  dipper  puts  out  a  stable  signal,  ideal 
for  the  purpose  of  receiver  alignment. 

Tuned  Circuits 

Next  f  did  some  sniffing  around  in  my  linear 
amplifier  project.  SntHing?  That's  what  it's 
called  when  you  probe  around  the  inside  of 
electronic  equipment  with  a  test  device. 


una  htra  Mftvicib  tu 


Tr  DIP   MET  EH 


Photo  A.  Dip  Meter  with  six  plug-in  coils, 
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Photo  B.  The  DM^06l  Dip  Meier. 


SPECIFICATIONS 

Frequency  Range  (in  six  ranges) 

A- 1.5  io  4,0  MHz 

8 -3  3  to  8.0  MHz 

C- 6.8  to  18  MHz 

D-18  lo 4?MHz 

E-45  toltOMHz 

F- -100  to  250  MHz 

Modulation:  2  kHz 

Xtal  Oscillator;  1  -15  MHz  (must  be  in  FT-243 

holder} 
Power  Supply:  9-volt  internal  battery 

Consumption:  2  mA  maximum 

Solid  State  Devices:  2  transistors  and  i  diode 

Dimensions:  6-7/8"  x  2-9/16"  x  2.0* 

Weight:  1.1  lbs. 

CONTROLS 

Main  Tuning:  frequency  dial  with  six  color  coded 
bands  corresponding  to  the  coil  in  use. 

Functions:  osc — dip  meter  or  absorption 
meter 

moo — 2  kHz  modulation  added  to  carrier 

batt— checks  battery 

Sensitivity:  on/Off  and  oscillator  output  level 

Meter  100  mA  movement 

Earphone  Jack:  for  monitoring  AM  signals 


Seems  I  was  having  a  little  problem  in  getting 
the  tuned  input  circuits  set  up. 

I  began  by  plugging  in  the  B  cot)  (3.3  to  8,0 
MHz)  and  advancing  the  sensitivity  control 
untN  ,8  registered  on  the  dipper's  meter. 
Then  I  moved  the  coil  close  to  the  tuned  input 
circuit  and  slowly  rotated  the  frequency  dial 
until  I  saw  the  meter  dip.  I  checked  the 
frequency  on  the  orange  scale  of  the  dial — 
it  read  2,9  MHz.  Using  a  non-conductive 
tuning  wand,  I  proceeded  to  make  adjust- 
ments to  the  coil  in  the  tuned  ciruit.  After 
moving  the  coil  slug,  I  again  checked  for  dip. 
The  first  time  I  found  the  dip  at  3.5  MHz,  the 
second  I  got  on  the  money— 3.8  MHz.  Quite 
handy  indeed.  The  dipper  saved  me  a  lot  of 
time  and  kept  me  from  tuning  the  inputs  with 
the  amp  working. 

I  had  never  completed  hooking  up  all  the 
taps  on  the  final  plate  coil  of  my  amplifier,  so  I 
used  the  dipper  to  determine  proper  tapping 
of  the  plate  coiL 

The  dipper's  meter  showed  .8,  and  I  placed 
the  plug-in  coil  near  the  plate  coil  and  turned 
the  frequency  dial  until  J  got  an  indication  (a 
dip).  I  read  the  dial  frequency,  and  then  moved 
the  tap  as  necessary  to  change  the  resonant 
frequency.  Tap  for  more  coil  to  lower  the  fre- 
quency of  resonance,  lesscorl  to  raise  it.  Don't 
forget  that  the  capacitor  settings  will  vary  the 
resonant  frequency  considerably. 

After  checking  each  band's  input,  reluning 
all  of  them,  and  making  the  necessary  coil 
taps  on  the  plate  coil,  I  warmed  up  the  amp.  It 
was  time  to  check  operation, 

Once  I  verified  operation  of  the  amp  (in  oth- 
er words  it  amplified),  I  checked  for  parasitics 
m  the  final  section.  I  turned  the  dipper  off  and 
set  the  function  switch  to  osc,  then  keyed  the 


1-800-3284250 


IN  MINN.:  (612)  535-5050 

SERVICE:  (612)  535-7533 

TELEX  NO,;  650  329  9719 

MCI  MAIL:  TNT 
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When  You  Want  the  BEST 

...CALL  TNT  FOR  THE  QUOTE! 


I 

O 


ICOM  IC761 

New  ICOM  superior  HF  transceiver. 
Built-in  AC  supply.  Built-in  automatic 
antenna  tuner.  160-10M/generdl 
coverage  rcvr.  Passband  tuning  plus 
IF  shift.  QSK  up  to  60  WPM. 


3    CALL  TNT  FOR  QUOTE! 


O 

o 


KENWOOD  TS  940S 

Dx-cellence!  Top  of  the  line 
transceiver  for  the  serious  operator. 
100%  duty  cycle  xmtr.  High  stability 
dual  digital  VFO's,  Graphic  display 
of  operating  features.  40  memory 
channels. 

CALL  TNT  FOR  QUOTE! 


* 
> 


•        T          -   JS 

"(l«   I'M  «*#*  * 

m  §   •  *  *  -■   . 

*f^        -    •  -  -     -  - 

Model  585 


Macfe  in  U.S  A. 


TEN-TEC  PARAGON 

New  200  watt  full  featured  HE 
Digital  transceiver  for  the  operator 
who  needs  the  ultimate!  Gen. 
coverage  rcvr.  Microprocessor 
controlled.  62  memory  channels. 
QSK  for  CW. 

CALL  TNT  FOR  QUOTE! 


£ 


SEE  THE 

NEW  ALINCO 
DUAL  BANDER! 

It'll  knock  your  socks 
off  for  the  SSS. 


SASE  FOR 

"Cherry"  previously 
owned  equipment 


SERVICE 

Once  you  buy  your 

new  rig  .  . .  who  wilf 

take  care  of  it 

for  you? 

TNT  SERVICES 

WHAT  WE  SELL! 


£ 


8 


VtSX VASTER  CARD 

ON  HOST  HOI  FOR  CASH 


SASE    FOR  OUR 
BENCH- TESTED 
USED  EQUIPMENT  USTIMG 


MON-FR  9  AM -fcPM  CENTRAL  TIME 
SATURDAY  9  AM    £  PM 
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4124  West  Broadway,  Robbinsdale.  MN  55422  (Mpls./St.  Paul) 


transmitter  and  amplifier.  Using  the  plug-in 
coil  as  a  sniffer,  I  placed  it  near  the  output  of 
the  final  stage.  Then,  tuning  the  frequency 
dial,  I  looked  for  indications  of  output.  Natural- 
ly, there  was  an  indication  at  the  carrier  fre- 
quency, and  fortunately  none  of  any  signifi- 
cance at  any  other  frequency. 

Testing 

Now  that  the  amp  was  ready,  I  thought  it 
would  be  good  to  check  out  the  antenna,  I 
used  a  set  of  di poles  on  a  single  feedlme  for 
160,  75,  and  40  meters,  I  constructed  a  small 
loop  of  wire,  about  an  inch  in  diameter,  and 
attached  it  to  the  shack  end  of  the  coax  line. 
Then  I  turned  the  dipper  on  and  set  the  func- 
tion to  osc.  I  placed  the  sniffer  coil  inside  the 
loop  and  turned  the  frequency  dial.  I  found 


CIRCLE  238  ON  READER  SERVICE  CARD 

peaks  at  1,9  MHz,  3,9  MHz,  and  7  2  MHz— 
just  where  they  were  supposed  to  be 

There  are  many  other  uses  for  the  dipper. 
Among  these  are:  testing  antenna  traps, 
adjusting  antenna  tuners,  making  feedline 
adjustments,  setting  mobile  HF  antennas, 
testing  tuned  circuits  in  receivers  and  transmit- 
ters, or  checking  just  about  anything  that 
can  be  considered  tuned.  You  can  even 
test  crystals. 

Although  the  dipper  performed  quite  well  at 
HF  frequencies,  it  fell  off  in  the  VHF  range, 
However,  this  should  not  be  discouraging. 
Generally,  the  only  test  equipment  that  works 
well  in  the  VHF  region  costs  lots  of  bucks  and 
is  quite  sophisticated.  For  general  HF  ham 
usage  I  think  the  EEB  Dip  Meter  is  well  worth 
having.  B 
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Jon  Enoch  VE710N 
SIltC-69R8#l 
Ketowna,  B.C 
Canada  VI Y  7P9 


The  Tesla  High 
Frequency  Transformer 


A  unique  demonstration  of  electrical  resonance 

for  the  experienced  hobbyist. 


The  spark-excited  Tesla  high-frequency 
transformer  provides  a  display  that 
leaves  most  first-time  observers  wide-eyed 
and  speechless.  Although  it  won't  find  loo 
much  use  in  the  hamshack.  it  provides  such 
all  awesome  demonstration  of  electrical  reso- 
nance that  one  would  make  an  ideal  ham  club 
project.  The  working  of  a  transformer  offers 
a  unique  visual  aid  for  teaching  a  new  ham 
candidate  resonant  circuit  theory  as  he  ob- 
serves a  crackling  eighteen-inch  spark  dis- 
charge itself  into  the  air. 

Just  to  refresh  your  memory,  a  Tesla' is  a 
unit  of  magnetic  flux.  My  first  coil  was  built 
around  a  commercially  available  neon  sign 
transformer.  These  units  are  usually  rated 
around  30  to  120  mA  and  come  in  various 
voltages.  A  7500  to  15000  volt  unit  is  perfect 
for  a  30-inch  coil  and  will  produce  a  corona 
anywhere  from  12  to  20  inches  in  length. 
These  transformers  can  usually  be  found  at 
scrap  metal  yards  or  pulled  from  discarded 
furnaces.  Mine  was  a  surplus  unit  given  to  me 
by  a  local  ham.  Referring  to  Figure  1,  the 
Tcsla's  secondary  may  be  considered  a  trans- 
mission line  of  lA  wavelength.  As  the  capaci- 
tors (A)  are  charged  by  the  neon  trans- 
former's secondary  (B)  their  voltage  breaks 
down  the  spark  gap  (C)  causing  the  capacitors 
to  discharge  through  the  Tesla *s  primary  in 
an  oscillatory  fashion.  The  Tesla  secondary  is 
made  resonant  with  the  primary  so  that  the 
excited  primary'  causes  the  secondary  to  os- 
cillate in  resonance.  This  in  turn  generates  a 
high  voltage  with  sufficient  magnitude  Co 
cause  a  corona  spark  discharge  at  the  sec- 
ondary's top  electrode  (D). 

Construction 

After  you  have  acquired  the  transformer, 
begin  work  on  the  Tesla  secondary.  Locale  a 
30- inch  length  of  PVC  (or  similar  material) 
sewer  pipe  about  6  inches  in  diameter.  This 
material  must  have  good  dielectric  proper- 
ties. Beware  of  materials  that  could  melt  or 
carbonize  due  to  arcing.  The  pipe  should  then 
be  taken  to  a  shop  or  fellow  amateur  who  is 
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equipped  with  a  lathe  since  the  tube  must  now 
be  trued  and  threaded  its  full  length  with  20 
shallow  threads  per  inch.  These  grooves  will 
serve  to  hold  the  secondary  winding  which  is 
wound  with  one  continuous  Length  of  #26  or 
#28  cotton  or  enameled  wire.  Ideally,  this 
winding  would  be  applied  while  the  tube  is 
still  on  the  lathe,  while  the  operator  feeds  the 
wire  from  a  spool  onto  the  grooves.  In  my 
case*  I  rigged  up  a  small  motor  with  a  reduc- 
tion gear  to  rotate  the  tube  while  I  applied  the 
winding,  This  was  necessary  since  my  tube 
was  turned  on  a  lathe  out  of  town. 


Photo  A.    Completed   Tesla  primary  and 
secondary  coils. 


After  the  winding  is  completed  the  entire  coil 
is  given  3  or  4  coats  of  shellac  and  allowed  to 
dry  between  coats.  This  prevents  arcing  be- 
tween adjacent  windings.  A  6-inch  gong  from 
an  electric  bell  or,  as  in  my  case,  an  alu- 
minum ashtray,  make  a  good  top  electrode. 
Drill  a  small  hole  in  one  end  of  the  secondary 
and  pass  the  last  few  inches  of  the  winding 
through  the  hole  to  the  inside  of  the  tube, 
where  it  is  soldered  to  the  underside  of  the  top 
electrode.  The  electrode  is  then  glued  with 
silicone  seal  to  the  top  of  the  secondary's 
form.  The  Tesla  secondary  is  now  complete. 

The  Tesla  primary  consists  of  approxi- 
mately 8  turns  of  #6  gauge  copper  ground 
wire  which  is  commonly  available  at  most 
hardware  stores.  About 40  feet  will  be  needed 
for  our  purposes.  This  wire  is  wound  onto  a 
wooden  form,  the  coastruction  of  which  I 
will  now  describe. 

Begin  construction  by  cutting  two  identical 
wooden  rings  from  a  lA  sheet  of  %  inch 
plywood.  The  outside  diameter  of  these  rings 
measures  1 8  inches,  while  the  inside  diame- 
ter measures  11  inches— thus  the  width  of  any 
given  part  of  the  ring  is  3  xh  inches,  I  cut  my 
rings  with  a  common  hand  sabre  saw.  When 
both  rings  are  completed,  place  one  atop  the 
other  and  temporarily  screw  them  together  in 
alignment. 

Next,  mark  and  drill  twelve  yh  inch  holes 
through  both  rings  at  I  &  inch  centers  from 
the  outer  ring  edge.  These  holes  are  equally 
spaced  around  the  rings  (see  Figure  2).  Now 
cut  twelve  I -foot  lengths  of  Vi  inch  diameter 
wooden  dowel.  When  this  job  is  finished* 
insert  the  12  lengths  into  the  holes  previously 
drilled  into  one  of  the  rings.  You  will  now 
have  one  ring  forming  the  base  of  a  cage  with 
\  2  rods  sticking  up  into  the  air.  Now  place  the 
second  ring  on  top  of  the  form  and  gently  tap 
the  top  ring  into  place  with  a  mallet.  White 
wood  glue  should  be  used  on  all  dowel  ends. 
You  should  now  have  a  kind  of  round  wooden 
cage  on  which  you  will  wind  the  primary  coil. 
When  the  woodworking  is  complete,  give  the 
entire  assembly  2  or  3  coats  of  shellac*  allow- 
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Fig*  I.  Circuitry  for  the  Teste  high-frequency 
tranformer. 

ing  each  coal  to  dry  before  applying  the  next. 
Now  lake  the  length  of  #6  copper  wire  and 
wind  onto  the  wooden  form  about  8  or  9  turns 
spaced  about  I  inch  between  windings. 

If  the  windings  are  applied  tightly,  the  coil 
will  stay  put  without  any  coaxing;  however, 
if  loosely  applied,  you  will  probably  need  to 
tape  the  windings  into  place  with  electrical 
tape,  I  don't  really  recommend  the  latter  pro- 
cedure. I  anchored  each  end  of  the  primary 
with  plastic  lie-wraps.  Alligator  clips  will  be 
used  later  to  apply  power  to  the  primary  be- 
cause they  are  easy  to  adjust  when  tuning  the 
tesla  tranformer.  With  the  completion  of  the 
primary,  you  are  now  90%  home! 

Circuit  Details 

Depending  on  the  rating  of  the  transformer 
you  use  to  furnish  the  power,  you  will  need  to 
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Fig.  2-  Construction  diagram  for  the  Teste  high-frequency  transformer. 


do  a  little  figuring  in  order  to  find  the  re- 
quired capacity  value.  First,  divide  the  trans- 
former's secondary  voltage  by  the  power  rat- 
ing. For  example,  my  transformer  secondary 
was  rated  at  7500  volts  @  30  mA.  thus  E/I 
implies  an  impedance  of  250,000  Ohms.  You 
will  need  to  plug  this  value  into  the  follow  ing 
formula  to  find  the  capacitor's  value: 

c=       ■ 

2  pi  x  F  x  R 

Where  C  equals  capacity  in  farads 

F equals  Frequency  (60  Hz) 

R  equals  impcdpnftB  (from  the  forma 

calculation) 

My  circuit  required  a  capacity  of  .01  uF. 
Because  neon  transformers  have  a  center  tap 
on  the  secondary  grounded  to  the  case,  a 
symmetrical  primary  circuit  balanced  to 
ground  is  required.  Consequently,  two  ,02 
uF  capacitors  connected  in  scries  must  be 
used  to  get  the  ,01  uF  value. 

Capacitors  must  be  of  the  high  voltage 
type— cither  mica  or  oil-filled  surplus  types 
may  be  used-  The  operating  voltage  on  m\ 
oil-filled  types  were  rated  at  8000  volts.  You 
can  make  capacitors  from  glass  plates  cov- 
ered on  both  sides  with  tinfoil.  However,  in 
some  applications  the  heat  generated  may 
crack  the  glass  and  blow  the  capacitors  along 
with  the  transformer-  Alternatively,  double 


Photo  B,  High  voltage  discharge  from  secondary 's  top  electrode. 


sided  copper  clad  circuit  board  with  the  outer 
edges  etched  away  to  prevent  arcing  might  be 
another  possibility*  Although  I  have  not  per- 
sonally gone  this  route.  I  would  be  more  than 
happy  to  hear  from  anyone  who  has  tried  this 
method. 

To  keep  damaging  high  frequency  currents 
out  of  the  neon  transformer's  secondary, 
where  they  could  break  down  the  insulation 
on  the  windings,  pi  wound  radio  frequency 
chokes  must  be  used.  These  can  also  be  made 
by  winding  small,  empty  wire  spools  slipped 
onto  a  spare  piece  of  wooden  doweL  Refer  to 
the  circuit  diagram  for  placement  o\  these 
chokes.  A  spark  gap  can  be  made  from  4 
parallel  copper  plates  about  2  inches  in  di- 
ameter, I  used  two  adjustable  capacitors  from 
an  old  transmitter.  The  capacitors  consisted 
of  two  round  metal  disks  which  could  be 
adjusted  for  spacing.  I  used  two  of  these  ca- 
pacitors in  series  to  form  my  spark  gap.  It 
functions  very  well.  A  method  of  adjusting 
the  gap  size  is  required  to  trim  the  frequency 
during  tuning  up  of  the  tesla  coil. 

Hooking  It  All  Up 

After  you  have  completed  both  primary 
and  secondary  and  acquired  all  other  pans, 
start  hooking  the  Tesla  coil  together.  Find  a 
spot  where  the  coil  will  not  be  disturbed— my 
Tesla  coll  is  permanently  installed  in  my 
basement,  away  from  the  probing  hands  of 
my  two  year  old  daughter.  A  few  words  of 
warning  are  in  order  here:  The  voltage  you 
are  about  to  work  with  here  is  very  danger- 
ous. Be  extremely  carefuL  A  neon  sign  tran>- 
former  with  a  secondary  rated  at  15.000  vohs 
at  120  mA  could  easily  provide  a  fatal  shock. 

Place  me  primary  on  some  non-conducting 
material.  My  coil  sits  on  top  of  a  table  cov- 
ered with  formica.  Next,  place  the  secondary 
in  the  center  of  the  prima ry.  The  bottom  end 
of  the  secondary  and  the  midpoint  of  the  pri- 
mary are  connected  together,  This  point  is 
also  connected  to  the  case  of  the  neon  sign 
transformer.  Connect  the  two  radio  frequen- 
cy chokes  to  each  side  of  the  neon  trans- 
former's secondary,  the  other  end  of  the 
chokes  connect  to  the  spark  gap.  The  capaci 
tors  are  then  connected  in  series  with  the 
Tcsla's  primary  and  spark  gap,  Check  the 
diagram  for  claritx  on  this  point. 

A  variac  must  be  used  to  slowly  bring  up 

the  power  on  the  neon  transformer's  primary. 

Otherwise,  switching  the  unit  on  to  the  line  at 

Continued  on  page  3 1 

73  Amateur  Radio  *  November,  1987    13 


For  the  Finest  in  220  MHz  Repeaters, 

Go  with  the  Leader 

SPECTRUM 

We  Ve  got  the  greatest 
design/performance 
"Know-how" — 14  years  in 
the  business — with 
constant  improvements  in 
our  Repeaters  &  Link  Units! 

For  that  new  220  MHz  Machine— 


«  s 


Basic  SCR77 


Spectrum  now  makes  3  lines  of  VHF  Repeat- 
ers—the world  famous  Deluxe  SCR  1000 A, 
the  Low  Cost  line  of  SCR77st  and  the  State  of 
the  Art  Microprocessor  Controlled  SCR2000X 
Line  of  Repeaters! 

The  SCR77  Repeaters  maintain  the  quality  of 
design,  components  and  construction  which 
have  made  Spectrum  gear  famous  throughout 
the  world  for  years.  However,  all  of  the  "bells  & 
whistles"  have  been  eliminated— at  a  large 
cost  savings  to  you!  The  SCR77  is  a  real 
"workhorse"  basic  machine  designed  for  those 
who  want  excellent,  super-reliable  perform* 
ance  year  after  year — but  no  frills! 
Of  course,  if  you  do  want  a  Full  Featured/ 
Super  Deluxe  Repeater  with  full  panel 
metering  and  controls,  and  a  complete  list 
of  'built-in'  options,  then  you  want  our 
SCR1000A  or  the  SCR 2 00 OX, 
All  three  available  with:  Autopatch/Reverse 
Patch/Landline  Control;  TouchTone  Control  of 
various  repeater  functions;  PC;  "Emergency 
PwrJID";  Tone  &  Timer  Units;  Sharp  RX  Filters; 
Power  Amps;  etc.  (2M&  440  MHz  Rptrs.  andRF 
Link  Units  also  available.) 


Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  ASAP! 

Sold  Factory  Direct  or  through  Export  Sales  Reps.  only.    _ 


Complete  Line  of  VHF/UHF  Rcvr.  &  Xmtr. 
Boards  &  Assys.  also  available.  Plus  ID, 
COR,  DTMF  Control  Bds.,  Antennas, 
Duplexers,  Cabinets,  etc.  Inquire. 


SPECTRUM  COMMUNICA  TiONS  CORP. 


11055  W.  Germantown  Pk,  S10  •  Norristown,  PA  19403  •  (215)  631-1710  •  TELEX:  846-211 


CIRCLE  51  ON  READER  SERVICE  CARD 


James  E.  Taylor  W20ZH 
1257  Wild  Flower  Drive 

Webster  NY  14580 


Signal  Strength  Reporting 

Revisited 


An  update  on  signal  strength  reporting 


Has  there  ever  been  a  measurement 
subject  to  greater  abuse  and  ridicule 

than  the  simple  process  of  giving  our  fellow 
hams  on-the*air  signal  strength  reports?  *"For 

practical  purposes,  the  RST  system,  as  prac- 
ticed today,  is  a  farce— yet  it's  the  most  com- 
mon exchange  between  stations.  Conse- 
quently, meaningless  guesstimates  echo 
endlessly  through  the  ether/  says  a  recent 
article, 

A  review  of  the  history  of  this  method  can 
point  to  a  solution,  namely,  an  improved 
method  of  signal  strength  reporting  which  is 
both  simple  and  qualitatively  reproducible. 

A  llrief  History 

In  the  beginning,  ham  receivers  didn't  have 
S-metcrs.  Also,  they  didn't  have  automatic 
gain  controls  so  the  setting  of  the  volume 
control  was  used  to  provide  a  crude  indication 
of  signal  strength.  In  fact  the  first  receiver 
that  £  used  (National  SW-3)  had  nine  numbers 
on  the  volume  control  knob  for  this  purpose! 
During  that  era  the  reporting  system  used  for 
radiotelephone  was  the  QSA-R  system,  QSA- 
5,  R-9  meant  100%  readable  and  maximum 
signal  strength. 

The  next  improvement  in  the  reporting  of 
signal  strength  followed  upon  the  heels  of  the 
introduction  of  automatic  volume  control 
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(AVC,  AGC)  circuits.  As  soon  as  designers 
developed  circuitry  which  provided  an  AVC 
voltage  more  or  less  proportional  to  signal 
strength,  it  was  obvious  that  ham  receivers 
would  have  a  meter  providing  a  measure  of 
this  voltage,  The  early  signal  strength  meters 
had  nine  equal  scale  divisions  so  that  the  very 
strongest  signals  read:  9.  The  first  new  re- 
ceiver that  I  ever  bought,  a  Breting  14,  has 
that  type  of  S-metcr,  This  was  a  logical 
system— and  all  that  remained  was  lor  the 
engineers  to  develop  a  linear,  decibel  meter 
circuit. 

Alas?  At  that  point  the  picture  became 
cloudy .  Apparently  someone  (was  it  a  mar- 
keting man?)  pointed  out  that  hams  would 
appreciate  reports  of  super  signal  strength. 
ALL  that  was  required  to  achieve  this  (and  thus 
ruin  a  rational  plan)  was  to  put  the  8-9  mark  at 
the  middle  of  the  meter  scale.  Then  all  signals 
stronger  than  this  would  be  measured  in  dB 
above  S-9!  In  this  context,  the  term  dB  has 
lost  all  logical  meaning— it  does  not  mean 
decibels,  or  anything  else  concrete. 

If  you  doubt  this,  just  turn  on  a  linear  am- 
plifier with  10  decibels  gain  sometime  and 
ask  your  contact  to  tell  you  what  his  S-meter 
increment  was.  He'll  probably  read  20  dB,  at 
least!  Actually ,  there  is  a  standard  using  six- 
decibel  S-units  and  defining  S-9  as  50  micro- 
volts R .  M .  S .  across 
a  resistance  of  SO 
Ohms.   However. 


this  is  difficult  for  the  average  ham  to 
measure,  so,  over  the  years  there  has 
been  little  conformance  to  this  or  to  any 
other  standard  of  signal  strength  level. 
When  testing  the  sensitivity  of  ten 
popular  rigs,  a  range  of  meter  readings  was 
found  at  S-9  varying  from  20  microvolts  to 
265  microvolts— a  disparity  of  more  than  20 
decibels! 

An  Analysis 

Figure  I  shows  typical  levels  of  signal 
strength  encountered  in  ham  radio,  re- 
ferred to  as  the  standard  DBM  or  milliwatt- 
decibel  scale,  Reading  the  figure  from 
the  bottom  upward— first,  we  see  (or 
hear)  the  inherent  noise  generated  in  the 
input  circuitry  of  the  receiver.  Of  course, 
this  is  dependant  upon  several  parameters, 
including  the  bandwidth,  but  for  our  pur- 
poses, we  can  assume  these  to  be  fairly 
constant  among  receivers  of  modern 
design.  Typically,  this  is  the  noise  that  we 
measure  if  we  place  a  Fifty -Ohm  resistance 
across  the  antenna  terminals  of  the  receiver. 
For  practical  purposes,  a  onc-femtowatt  sig- 
nal (10-15  watts)  would  be  a  barely  percepti- 
ble signal,  whereas,  a  100  nanowatt  (10-7 
watts)  level  would  be  extremely  strong.  We 
still  disregard  any  readings  stronger  than  this 
(see  Figure  1). 

Figure  2  follows  directly  from  Figure  1. 
Here,  we  have  eliminated  some  unnecessary 
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Fig~  L  Typical  levels  of  signal  strength, 


Fig.  2.  Signal  strength  in  the  RST  system. 
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data  and  we  have  also  assumed  that  the 
faint,  barely  readable  signal  is  ten  decibels 
above  the  receiver  background  noise.  In 
Figure  2  the  labels  shown  under  REMARKS 
are  directly  quoted  from  the  ARRL  hand- 
book's definition  of  Signal  Strength  in 
the  RST  system.  It  is  interesting  to  note 
that  under  the  simple  assumptions  which 
we  have  made,  there  arc  just  nine  levels 
of  signal  strength  and  that  these  levels  are 
neatly  arranged  in  ten  decibel  steps  (see 
Figure  2j! 

I  have  chosen  to  label  these  "NS-Units" 
or,  nine-steps  units,  to  differentiate  from 
the  conventional,  largely  meaningless. 


'S-U  nits'*  which  are  in  common  use.  Corre- 
spondingly, there  is  a  %tdB-NS"  column 
which  indicates  signal  strensth  in  decibels 
above  receiver  noise. 

Application 

Now,  how  can  we  apply  all  of  this  history 

and  theory  to  the  typical  ham  radio  environ- 
ment? 

The  most  rigorously  exact  way  to  measure 
signal  strength  in  NS-units  would  involve 
the  use  of  a  circuit  which  reads  linearh 
in  decibels.  The  circuit  gain  would  then  be  set 
so  thai  the  meter  indication  would  show 
nine  equaJ  scale  divisions  of  ten  decibels 
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each.  The  zero  reading  would  apply  when  a 
Fifty-Ohm  resistance  is  placed  across  the  an- 
tenna terminals  to  the  receiver.  The  NS-9 
reading  would  correspond  to  the  strongest 
signals  heard. 

However,  there  is  a  simpler,  less  exact 
way  to  realize  the  advances  of  nine-steps 
signal  strength  reporting,  which  does  not 
require  the  use  of  additional  circuitry. 


"In  the  beginning.  .  . 
the  setting  of  the  volume 

control  was  used  to 
provide  a  crude  indica- 
tion of  signal  strength.  In 
fact  the  first  receiver  that 
I  used  had  nine  numbers 
on  the  volume  control  for 
this  purpose!" 


The  S-meter  circuits  normally  used 
in  transceivers  are  sufficiently  linear  in 
decibels  hi  serve  our  purpose  and'  some 
are  actually  quite  good  in  this  respect. 
We  really  only  have  to  set  the  calibration 
and  zero  adjustments  of  the  S-meter  so 
that  the  strongest  signals  read  full  scale 
and  so  that  the  meter  reads  zero  when  a  fifty- 
Ohm  resistor  is  placed  across  the  antenna 
terminals! 

If  an  R.F.  attenuator  is  available  the 
nine  fiducial  marks  can  be  placed  ar 
ten -decibel  intervals  on  the  meter  face. 
(For  this  purpose,  a  transparent  overlay 
of  Saran-Wrap  or  other  transparent 
plastic  can  be  used.  Those  who  are  a 
little  more  venturesome  can  usually  find 
a  meter  which  can  be  added  externally 
in  scries  with  the  regular  S-meter.  so 
that  nothing  else  in  the  transceiver  need 
be  disturbed.)  It  an  R.F.  attenuator  is 
not  available,  calibration  marks  cm 
still  be  added.  In  this  case,  the  nine 
fiducial  marks  are  just  spaced  equally 
across  the  dial  face.  Here,  we  are 
tolerating  the  nonlinearity  inherent  in  the 
dB  meter  readings  for  the  specific  rig 
being  used. 

Results 

I  have  used  the  general  method  described 
for  several  years  now,  and  the  benefits, 
in  terms  of  simplificition  and  consistency 
of  signal  strength  reporting  have  been 
quite  grati lying.  It  is  a  real  pleasure  lo 
give  comparative  reports  on  different 
receivers  and  not  to  have  the  20  decibel 
disparity. 

Reference: 

1  Robert  J,  Zavrel,  Jr.,  "A  Calibrated 
S-Meter*\  Ham  Radio*  January'  1986, 
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FELLOW  RADIO  AMATEURS, 


You've  discovered  the  greatest  hobby 
in  the  world.  And  73  Amateur  Radio 
captures  the  excitement  of  amateur  ra- 
dio like  no  other  ham  magazine  in  print 
today.  With  73,  you  HI  have  fun  dis- 
covering the  thrills  of  this  great  hobby. 
And  while  you're  at  iiT  you'll  also  learn 
more  about  ham  radio. 

Don"t  take  the  risk  of  missing  out  on  all 
73  has  to  offer.  You  can  have  your 
issue  of  73  delivered  to  your  home 
every  month  for  just  $19.97 
( 12  issues)— that's  43%  off  the 
cover  price! 


And  with  every  paid  subscription  we'll 
send  you  a  FREE  GIFT:  a  great  look- 
ing 73  baseball  cap. 

A  home  delivered  copy  of  73  means 
you'll  never  misss  out  on  these  tremen- 
dously popular  monthly  columns: 

•Construction  projects:  the  most 
homebrew  projects  anywhere. 


•Product  reviews:  belly-to-belly 

matchups  of  new  gear. 

•Aerial  View:  Everything  you'll  ever 
want  to  know  about  antennas. 

•QRP:  For  low  power  aficionados. 

•WEATHERSATS:  Get  the  latest  fax 

on  the  weather. 

•Never  Say  Die:  and  you  bet  I  won't. 

•73  International:  73  Amateur  Radio 
is  the  only  ham  magazine  with 
monthly  news  from  every  corner  of 

the  world. 


SUBSCRIBE  TODAY. 

And  remember — with  every 
paid  subscription  order,  you'll 
receive  a  FREE  73  BASEBALL 
CAP.  and  SAVE  43  %  OFF  THE 
COVER  PRICE. 


II [  \  l!f&*  1  want  to  receive  my  copy  of  73  Amateur  Radio  at  home  every  month. 
Please  stan  my  subscription  immediately: 
I  year  ( 1 2  issues)  for  S  19.97  and  a  FREE  73  BASEBALL  CAP!* 

Name 

Address . 


City 

□  Bill  Me 

I    Account  #, 

PMC 


State 


D  Check  Enclosed 


Zip 

D  Charge  my  credit  card: 


□  Visa 


□  Amex 


Exp.  Dale 


arc 


Offer  Valid  i-ir  a  hunted  link  only.  Canadian  and  tureign  fttiffaix  orders;  $37 per  year ( \ 2  lima)  U.S.  funds,  P\t\i>C  allow  4-6  ivccfci  for 

di-hvcry  ot  first  toot.  *Frec  gifts  arc  sent  to  paid  HlbscribcTH  pel) 

Mail  Coupon  lor  73  Amateur  Radio,  P.O.  Bel  931,  FsinninEdak.  \\  1 17374611  77N6BC 


I 
I 


C 


EVER  SAY  DIE 


Continued  from  page  4 

class  from  now  on  and  we're  go- 
ing to  use  a  whole  page  to  keep 
notes.  It  wont  break  you.  Oops, 
there  go  some  yellow  pads  from 
work. 

Up  With  People 

This  may  be  a  new  concept,  but 
you're  making  contact  with  peo- 
ple—real live  people.  I  know 
you've  recognized  this  on  some 
level  of  awareness  in  the  past,  but 
the  log  book  approach  tends  to 
make  us  think  in  terms  of  working 
"stations1* — where  we  think  of  the 
call  letters  rather  than  the  person. 
You  tell  your  wife  you  worked  Ger- 
many, not  an  interesting  chap 
named  Lothar  Werner  in  Stuttgart 
with  the  call  DJ1BZ.  You're  going 
to  be  talking  with  people  from  now 
on,  not  just  places  and  call  letters. 

On  the  page  you're  going  to 
make  notes  of  anything  of  possi- 
ble interest  your  contact  men- 
tions Whafs  of  interest?  Ahhh, 
there's  the  secret.  Who  is  the 
most  interesting  person  in  the 
world  to  you?  Yourself— haven't 
you  noticed  that's  who  you  talk 
about  all  the  time?  So,  if  you  want 
to  be  fascinating  to  contact,  all 
you  have  to  do  is  steer  the  conver- 
sation toward  getting  the  other 
chap  to  talk  about  himself.  You 
make  notes. 

Okay— he'll  tell  you  where  he 
lives.  Fine,  you  don't  even  have  to 
ask  for  that.  You  know,  I've  men- 
tioned I'm  located  in  Peterbor- 
ough, New  Hampshire,  a  dozen 
times  in  every  contact  for  twenty- 
five  years  now  and  maybe  two 
chaps  have  ever  asked  me  about 
Peterborough.  Ask  me  how  come 
I'm  living  there  and  you'll  get  an 
interesting  story.  Ask  me  whafs  it 
like  around  Peterborough  and  I'll 
tell  you  about  having  one  of  the 
largest  A&Ps  in  New  England— 
about  the  McDowell  artist's  col- 
ony which  brings  all  sorts  of  fa- 
mous people  to  Our  Town.  I  might 
even  mention  that  Our  Town  was 
written  about  Peterborough— in 
case  you're  familiar  with  the  fa- 
mous play  by  Thornton  Wilder. 
Peyton  Place  was  written  about 
Gilmanton,  New  Hampshire.  You 
making  notes? 

You  don't  have  to  bother  with 
notes  on  the  weather— that's  just 
blah  blah- — like  a  recitation  of  my 
rig  model.  Of  course,  if  you  ask  me 
what  I  like  best  about  my  rig,  you 


might  get  me  going. 

The  time  was  when  you  could 
ask  someone  what  they  did,  but 
now,  with  almost  all  hams  being 
retired,  it's  probably  better  to  ask 
what  they  used  to  do.  It  doesn't 
hurt  to  ask  if  they  have  any  other 
hobbies  or  interests— I've  got  a 
few,  but  I  can't  remember  the  last 
time  anyone  asked. ..1968,  I  think 
it  was. 

Oh,  you'll  run  into  some  hard- 
core cases— chaps  seemingly 
with  no  interests  whatever.  If  you 
ask  how  many  grandkids  they 
have  you'll  unloose  a  torrent.  I  got 
started  late,  so  I  don't  have  any, 
but  you  ask  my  wife.  Sherry,  about 
her  grandchildren  and  you're  set 
for  ihe  next  half  hour.  She's  got 
eleven  of  "em!  Making  notes? 


about  themselves,  the  more  inter- 
esting you're  going  to  be.  The 
more  you  talk,  the  more  boring  the 
contact— usually.  Of  course,  if 
you  find  you  both  have  an  interest 
in  guns,  collecting  comic  books, 
match  book  covers  or  antique 
marbles.. .you're  flying. 

I  suppose  you're  so  used  to  be- 
ing regimented  by  the  League  that 
you're  going  to  want  me  to  print 
special  log  pages  for  you  with 
spaces  for  the  call.  name.  town... 
and  so  on,  Give  me  a  break! 

Maybe  this  new  aspect  of  ham- 
ming will  get  you  off  the  kick  of 
moving  from  one  lousy  pileup  to 
another,  swapping  call  letters  and 
a  report  and  moving  on.  Look,  you 
know  as  well  as  J  that  your  signal 
can  be  heard  anywhere  in  the 
world  on  the  DX  bands,  so  why  all 
this  macho  beating  your  way 
through  pileups?  Are  you  really  so 
insecure  that  you  have  to  prove  to 
the  world  that  your  rig  can  cream 
some  other  poor  ham  with  lower 


"There  are  thousands 

of  interesting,  exciting 

people  out  there. " 


By  the  time  you  get  through  ask- 
ing about  the  town,  what  he's 
done  and  other  interests,  the  band 
will  probably  be  changing.  File  the 
page  by  call  so  you  can  find  it  the 
next  time  you  hear  him,  and  carry 
on  from  there.  One  look  at  the 
page  and  the  whole  contact  will 
come  back  to  mind  just  as  if  it  was 
yesterday— even  after  a  couple  of 
years.  You'll  find  the  chaps  you 
contact  are  turning  into  people  in- 
stead  of  just  a  line  in  the  old  log 
and  a  QSL  card.  It's  also  handy  to 
keep  a  cross-index  of  the  chaps 
you've  worked  on  top  of  the  pile  of 
notes,  so  you  don't  have  to  thumb 
through  to  see  if  you've  worked 
someone. 

More  Props 

Have  a  road  atlas  at  hand  for 
stateside  contacts  and  the  best 
world  atlas  you  can  find  for  DX. 
Then,  when  you  talk  with  Homer 
Sawtelle  W1KPL  in  Jaffrey  Cen- 
ter, you  can  ask  him  about  Mt. 
Monadnock,  which  is  near  his 
town.  You  might  find  out  that  the 
nearest  movies  are  in  Keene  or 
Nashua— and  that  the  Monad- 
nock Inn  is  a  pretty  good  place  to 
eat.  if  you're  tn  the  neighborhood 
If  you  ffy,  you  might  drop  in  at  Sil- 
ver Ranch  airport  in  Jaffrey. 


The  more  you  gel  'em  talking 
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power  or  worse  propagation?  And 
for  what?  I  don't  even  know  where 
my  300+  countries  of  OSLs  are — 
probably  thrown  away  sometime. 
The  real  fun  of  amateur  radio  is 
ihe  communications  it  provides, 
not  certificates  or  a  listing  in  GST. 
There  are  thousands  of  interest- 
ing, exciting  people  out  there — all 
you  have  to  do  is  pry  them  out  of 
their  shells. 

You  know,  what  seems  like  an 
endless  number  of  hams  on  the 
bands  wilt  start  sorting  itself  out 
into  friends  once  you  make  con* 
tacts  interesting  for  others  You'll 
find  them  looking  for  you  and 
calling  you— and  their  page  com- 
ing out  of  your  file  and  gradually 
filled  as  you  learn  more  about 
them. 

If  you're  into  DXing  you  might 
ask  how  things  have  changed  in 
their  country  in  the  last  twenty 
years  or  so.  We've  seen  change 
here  In  America,  but  it's  nothing 
compared  to  what's  been  happen- 
ing in  many  other  parts  of  the 
world.  If  you're  lucky  enough  to 
talk  with  someone  from  Africa, 
check  out  whafs  happened  there! 
The  changes  in  most  of  Africa  just 
in  my  lifetime  have  been  incredi- 
ble—going from  a  mysterious 
dark  jungle  continent  to  one 
where  we're  reading  about  the 


problems  of  many  African  coun- 
tries in  the  morning  papers  and 
watching  specials  on  TV, 

When  my  mother  was  young 
she  met  Osa  Johnson  while  vaca- 
tioning in  Vermont — Osa  married 
Martin  Johnson,  an  explorer, 
when  she  was  a  round  1 5  and  we  nt 
with  him  to  Africa*  where  they 
made  movies  of  what  they  found. 
The  Martin  and  Osa  Johnson 
movies  went  over  big  here.  The 
1920s  and  30s  Africa,  which  had 
been  that  way  for  thousands  of 
years,  is  now  gone— forever:  a 
land  of  pigmys,  women  with  rings 
around  their  necks  to  stretch 
them,  plates  in  their  ears. 

Look  for  Andy  9MBPV  and  ask 
him  about  the  head  hunters  just 
one  generation  ago.  Ask  about  the 
long-house  villages.  Ask  about 
the  30-foot  croc  in  the  Sarawak 
River  picking  off  kids  swimming  in 
the  river  and  the  mystic  they 
brought  in  from  Indonesia  to  help 
find  it. 

Communication  Power 

Amateur  radio  gives  you  the 
power  to  actually  communicate 
with  Sarawak,  not  just  get  a  signal 
report  and  a  QSL.  You  can  talk 
with  hams  in  Kenya  who  remenv 
bar  the  way  it  was.  Not  to  disturb 
your  political  convictions,  but  you 
might  even  ask  some  South 
African  hams  their  perspective  on 
what's  going  on  there— I  think 
you'll  be  surprised  to  learn  their 
viewpoint  and  get  an  inkling  as  to 
how  much  bias  we  live  with  here 
from  our  liberal  press. 

You  know,  we  make  fun  of  the 
Soviets  and  their  practice  of  twist- 
ing everything  to  present  the  dis- 
torted view  they  want  their  people 
to  believe.  Unless  we  open  our 
ham  communications  system  to 
other  parts  of  the  world  we  have 
no  way  of  judging  how  distorted 
our  own  view  is. 

The  same  goes  for  other  coun- 
tries, too.  I'm  writing  this  in 
Leningrad,  so  I'm  keenly  aware  of 
how  little  communication  there  is 
between  America  and  the  Soviets. 
It's  going  to  take  a  lot  of  persis- 
tence to  gel  them  over  their  fear  of 
openness — despite  the  recent  ad- 
vent of  glasnosf  which  means 
"openness'1.  Can  we  ever  get 
them  to  actually  talk  about  them- 
selves over  the  air? 

For  a  communications  hobby 
it's  amazing  how  little  actual  com- 
municatmg  we  do. 

Let's  make  today  the  first  day  of 
your  real  ham  career.  Get  a  pad. 
pencrl.  an  atlas  and  get  crack- 
ing...see  if  this  doesn't  make  ham- 
ming a  lot  more  fun. 
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For  the  best  buys  in  town  call: 
21 2425-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York . , . 


UftkflT   tlKnONK^ 


KITTY  SAYS:  WE  AR E  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday- Friday  9  to  6:30  PM  Thurs.  to  8  PM 

Come  to  Barry's  for  the  best  buys  in  town. 


Gobble  Up  Our  Thanksgiving  Savings 

See  you  at  Ham  Expo  '87— Selden,  NY  Nov  8th 

Antennas 

KENWOOD 


*  > 


tffOa\n 

Hurt*' 

KIM 

mrx 
mjlumw 

TS440S/AT.  R-5000,   R  2000.  TS-940  $?ATt 
TM221A/421A.TM-257QW50A/3OA.  TR  7S1A, 

Kowgqd  Service   'Repair.   TH  31731/41   BT, 
TS-7M/B1IA        TM3S30A.       TH205AT.       TH215A 

TYMtOCA.  TM-321A 

Budwig  ANT.  Products 

NEL-TECHDYK-1 00  Digilal  Voice  Keyer 
FLUKE  77  Multimeter 

Media  Mentors — 

Amateur  ftedto  Course   S99  95 

VoCom/Mirage/Alinco 
Tokyo  Hy-Power/TE  SYS7 
Amplifiers  & 

5/8XHT  Gain 
Antennas  IN  STOCK 


FT-767GX,  FT-757GXII, 

FRG-SBOO,  FT- 736.  FRG-9600, 

FT-211/711RH,  FT-2700RH 

YA6SU  I  ICOM  Lirtd-MobU*  HJT 

FT~23/73/727R|   IC2AT/12AT       Midland/Standard 
FT-2a/709R/H      IC02AT  Wllion    Mixofi 

FT-1903/11231   IC-O3/04AT  YiMU  TOiira,FiCti«s 
FTH-2OO5/700S I  IC-A2/U 1 6       *££^£S  fMinrw)  "^ 


ONV  Safety 
belfs-in  stock    JCR7IA  751A  745,2sajh4j£a< 4SA.M»cm2/4. 

R  7000,   IC-761.  IC  375A.  275A/H.  320GA. 
475A/H.  735,  tC-900 


SMART  PATCH 

CES  Simple*  AulOp3lCh5l0  5A  W»ll  Patch  FM 
Tfanscettfti  To  You*  Telephone  Great  For 
Telephone  Calls  From  Motive  To  Base  Simple 
To  Use- 
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NOVATE  PATCH  IV,  DuplexMOQ 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


£ 


\ 
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Yaesu  FTR-2410,  Wilson 
ICOM  IC-RP  3010  (440  MHz) 
ICOM  IC-RP  1210  (1.2  GHz) 


NYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 

ST-222/UP 

ST20T 

ST-442/UP 
HT-7 


Soldering 
Station, 


4a  Watts,      $66 

MICROLOG-ART  1 .  Air  Disk, 
SWL.  Morse  Coach 

KANTRONICS 

UTU,  KAM,  UTU-XTt 
KPC2400.  KPCIV 


Computer  Interfaces 
Stocked:  MFJ-1270B. 

MFJ-1272.MFM224.AEA 

PK-87,  PM-1, 
PK  232  W/FAX 


f> 


ALPHA  AMPLIFIERS 


AEA  144  MHz 

AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


EIMAC 

3*5002 

572B,  6JS6C 
12BY7A  & 
6146R 

BIRD 
Wattmeters  & 

Elements 
In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock* 


DIGITAL  FREQUENCY  COUNTERS 

Trionyx.  Model  TFUQQ0.  0-600  MHz 
AMP  SUPPLY  STOCKED 

Long-range  Wireless 
Telephone  for  eioori  in  sloe* 


BENCHER  PADDLES, 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxton  Wire  &  Cable,  Int'l  Wire 


ooo 
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HEIL 

EQUIPMENT 
IN  STOCK 


SANGEAN  Portable  Shortwave  Radios 

Tn-En  Towers 

Hy  Gain  Towers 
&  Antennas,  and 
Holers  will  be 
shipped  direct  to 
you  FREE  of  , 
u         Tern  Tcr  snipping  cosl/ 

New  TEN-TEC  ^ 

Corsair  II, PARAGON,  Century  22,  Argosy  II 
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MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP..  512  BROADWAY,  NEW  YORK  CITY.  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 

COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S«  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12*7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday- Friday  9  A.M.  to  6:30  P.M.       Thursday  to  8  P  M 
Saturday  &  Sunday  10  A.M.  to  5  P,M   $Free  Parting) 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/LEX-"Spring  Si  Station  ' 
Subways:    BMT-"Prlnce  St,  Station" 

IND-'*F"  TramBwy  Station' 

Bus:  Broadway  #6  to  Spring  St. 

Path— 9th  St  /6th  Ave,  Station, 


Comrnercial  Equipment 
Stocked:  ICOM,  MAXON 
Midland.  Standard,  Wil- 
son, Yaesu.  We  serve 
municipalities,  busi- 
nesses, Cidl  Defense, 
etc.  Portables,  mobiles, 
bases,  repeaters. .. 


We  Stock:  A£At  ARRL,  Alpha,  Ameco.  Antenna  Specialists,  Astatic,  Aslron, 
B  &  K,  B  &  WT  Bencher.  Bird,  Butternut.  CDE,  CES,  Collins,  Communications 
Spec.  Connectors,  Covercraft,  Cushcraft,  Daiwa,  Dentron,  Digimax,  Drake, 
ETO  (Alpha),  Eimac,  Encomm.  KeilSound,  Henry,  Hustler  {Newtronics},  Hy- 
Gain,  Icom,  KLM,  Kantronics,  Larsen.  MCM  (Oaiwa),  MFJ,  J.W.  Miller,  Mini- 
Products.  Mirage.  Newtronics.  Nye  Viking,  Pakwnar,  RF  Products.  Radio 
Amateur  Calloook,  Rockwell  Collins.  Saxton,  Shure.  Telex,  Tempo,  Ten-Tec. 
Tokyo  Hi  Power.  Tricnyx  TUBES.  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom.  Vibroplex,  Curtis,  Tri  Ex,  Wacom  Duplexers. 
Repeaters,  Phetps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals,  Radio 
Publications. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
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COMMERC IAL  RADIOS  ctockvtf  1  urvlcvd  OH  pr«ml»»*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately.  TELEX  1  2-7670 


ALL 
SALES 

FINAL 
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BUYER'S  GUIDE 


CALLBOOK 

Want  to  QSL  those  new  contacts?  Then  you 
need  the  Callboofc! 

The  1987  Worth  American  and  International 
Callbooks  list  calls,  names  and  mailing  ad- 
dresses for 
over  950.000  li- 
censed ama- 
teurs in  coun- 
tries around 
the  world.  In 
addition,  they 
include  Inter- 
nationa! Postal 
Information, 
Worldwide 
QSL  Bureaus, 
Standard  Time 
Charts,  Prefix- 
es ol  the  World, 
a  Census  of 


The  /9SS Radio  Amateur  Caifhook. 


Amateur  Licenses  in  each  country,  and  much 
more.  The  price  for  the  Callbooks  vary.  The 
North  American  listings  are  $28t  and  the  Inter- 
national Callbook  is  $30.  These  are  available 
in  December,  The  Callbook  Supplement, 
which  combines  both  North  American  and  in- 
ternational new  listings,  is  available  for  $13. 
The  supplement  is  published  in  midyear  The 
publisher  offers  both  the  North  American  and 
the  International  Callbooks  are  $55.  The 
above  prices  include  shipping  to  USA  ad- 
dresses  only.  Amateurs  in  other  countries  are 
invited  lo  request  a  quotation  for  LtfetimeSub- 
scrjptiorts. 

For  more  information,  write  to,  Radio  Ama- 
teur Callbook  Inc.,  925 Sherwood  Drive,  Lake 
Bluff.  IL  6Q044,  for  your  local  dealer  or  circle 
Reader  Service  card  number  40. 

ICOM 

The  IC-900  is  a  six-band  VHFAJHF  mobile 
transceiver  system  featuring  fiber-optic  con- 
trol of  remote  "band  units/1  The  compact  con- 
troller, which  measures  only  2.9TP  x  2"  x  1", 
can  be  placed  in  any  convenient  location  near 
the  operator,  while  the  band  units  reside  in 
some  other  spot  in  your  vehicle  (such  as  the 
trunk).  The  band  units  are  connected  lo  the 
controller  by  a  fiber  optic  cable  to  eliminate  rf 
feedback. 


Among  the  features  of  the  control  unit  are: 
1 0  memories  for  each  band,  memory  and  pro- 
grammable band  scanning,  and  crossband 
operation.  Band  units  are  available  for  2  me- 
ters (25/45W),  10  and  6  meters,  220  and  440 
MHz,  and  1.2  GHz,  The 
basic  control  units,  mi- 
crophone, and  external 
speaker  retail  for  $539. 
The  band  units  are  avail- 
able  separately 


ICOM's  new  IC-u2AT 
is  a  pocket-sized  2m 
hand-held  designed  to 
cover  139-174  MHz  on 
receive  and  140*150 
MHz  on  transmit.  The  Mi- 
cro features  ten  memo- 
ries to  store  frequency, 
offset  and  access  tone; 
an  LCD  readout  on  the 
top  panel;  scanning;  1 
Watt  rf  output:  and  32 
built-in  subaudible 
tones.  The  HT  weighs  to 
pound  and  measures 
2.3*'  x  5.6"  X  1.1".  Its  price  is  $329,  For  more 
information  contact  ICOM  Americal  Inc., 
2380- r  16th  Ave.  NEr  Believue,  WA  98004: 
206-454*8155, 


The  ICOM  (C-u2A 
VHF  FM  iranscet  \er 


KANTRONICS 

Accelerate  your  TNC-1  or  TNC-2  into 
2400  bps  with  the  Kantronics  2400  TNC 
Modem.  This  add-on  modem  mounts 
directly  above  your  TNC,  and  adds  2400 
bps  packet,  while  retaining  1200  baud 
packet  operation  with  your  original  unit.  The 
suggested  retail  price  is  $149. 


UTU-XT 


(COM  i  fC-9QQA  VHF/VHF  mobile  transceiver. 
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The  Kantronics  UTU-XT  modem* 

UTU-XT/P  features  user  programmable 
parameters,  over  100  software  commands, 
and  an  RS-232/TTL  jumper  for  universal  com- 
patibility to  any  computer  with  an  asyn- 


chronous, serial  I/O  port.  UTU-XT/P  now  oper- 
ates HF  PACKET;  along  with  CW  6-99  WPM; 
RTTY  from  45-300  baud;  ASCII  from  110-300 
baud;  and  AMTOR,  MODES  A,  B,  and  L  The 
user's  programmable  parameters  allow  you  to 
specify  shift  and  baud  ratet  vary  Mark  and 
Space  tones,  and  change  the  center  frequen- 
cy and  bandwidth  of  the  C W  detector.  Since 
UTU-XT/P  is  microprocessor  based,  it  has  op- 
timum filter  settings  for  each  mode,  shift,  and 
data  rate  selected.  It  also  has  the  added  fea- 
tures of  push  button  selectable  multiple  RTTY 
shifts,  and  limiler/limiterless  operation  for 
maximum  sensitivity.  A  12-pole,  pro- 
grammable, switched-capacltance  input  filter 
is  optimized  for  each  selected  shift.  The  sug- 
gested retail  price  is  S290.  For  more  informa- 
tion write  or  cali,  Kantronics,  1202  E.  23rd 
Street t  Lawrence,  KS  66046;  913-842-7745. 


POYNTEK 

The  Snyder  Full-Band  tm  antennas  for  the 
160,  75/80,  and  40  meter  bands  allow  maxi- 
mum use  of  modern,  broad  frequency  range 
transceivers  and  "no  tune"  power  amps  to 
1000  watts,  These  wideband  antennas  for  the 
low  HF  bands  are  based  on  patented  technol- 
ogy and  eliminate  the  need  lor  antenna  tuners 
and  special  radiator  networks 


One  of  Snyder's  Full-Band1"  wide  hand  antennas. 

The  three  models,  FB-160X,  FB-75/80X, 
and  FB-40X  are  constructed  of  high  quality 
materials  including  space-age  plastics  and 
corrosion  resistant,  non-ferrous  metals  to 
provide  low  weight,  low  wind  drag,  and  weath- 
er end  urance  for  years,  They  also  include  opti- 
mized feed  modules  for  near  earth  installa- 
tions Also  included  are  SO-239  connectors  to 
interface  with  a  50  Ohm  coaxial  transmission 
line  and  a  pair  of  PL-259  terminated  antenna 
radiator  elements  with  end  insulators  and  tie 
point  eyelets. 

The  Snyder  Full-Band  tm  antennas  vary  in 
cost;  model  FB-160X  is  $344.,  The  model  FB- 
75/80  is  $230.,  and  the  model  FB-40X  is  S 180. 
For  further  information  contact  Foyntek  Asso- 
ciates, P.O.  Box  74  ff  Placentiat  CA  92670; 
714-993-7525.  Or  circle  Reader  Service  card 
number  151. 


BEL-TEK 

The  BEL-TEK  CMOS  Keyer  Kit  uses  a  trig- 
gered clock  to  completefy  eliminate  the  possi- 
bility of  the  first  dot  or  dash  being  any  longer 
than  the  character  elements  that  follow.  The 
instant  you  push  the  key  the  character  starts, 
eliminating  the  delay  often  encountered  in 
keyers  with  free  running  clocks.  The  digital 
circuitry  of  the  CMOS  keyer  provides  an  exact 
3  to  1  weight  ratio  for  perfect  CW.  The  keyer 
aiso  provides  jam-proof  spacing,  which  elimi- 
nates the  chance  of  placing  dots  and  dashes 
too  close  together.  The  keyer  automatically 
inserts  an  element  space  after  a  dot  or  dash  is 
completed,  even  if  a  key  was  pushed  before 
the  completion  of  the  space.  If  both  the  dot 
and  dash  keys  are  sent  simultaneously,  the 
dash  will  dominate  until  it  is  released,  All  of 
these  features  enable  you  to  send  effortless 
perfect  code. 


Die  CMOS keyer from  Bel-Teh 

The  keyer  uses  any  voltage  between  5 
and  12  volts  DC.  The  circuit  is  protected 
against  accidental  polarity  reversal  of  the  sup- 
ply voltage.  The  keyer  can  operate  at  any 
speed  between  5  and  50  WPM.  The  built-in 
800  Hz  sidetone  has  an  adjustable  volume 
control.  The  transistor  will  reliably  switch 
loads  up  to  250  ma.  The  keyer  is  compatible 
with  grid  block,  cathode  keyed,  and  solid  state 
transmitters.  The  price  for  the  CMOS  Keyer 
Kit  is  $9.95  plus  $1.50  shipping.  For  more 
information  write,  Bel-TekT  PC  Box  125.  Be- 
toil  Wl  5351  1.  Or  circle  Reader  Service  card 
number  f54r 

KSO FT  SOFTWARE 

Alow-cost  electronic  circuit  design  software 
program  has  been  developed  for  the  IBM-PC, 
The  program  called  CompDes,  is  an  easy  to 
use  menu-driven  software  tool  that  has  main 
menu  selections  starting  from  Basic  Electrici- 
ty and  continuing  through  Circuit  Designs, 


Tfie  ESOFT  Circuit  design  program  far  the  WAf— 
PC  and  companbU  s 

Circuit  calculations  of  resistance,  decibels, 
VSWR  ratio  resonance,  and  etc.  are  possible 
with  this  software.  It  also  has  menu  selections 


of  circuit  designs  for  transceivers  amplifiers, 
transistor  schmitt  trigger  circuits,  passive  and 
active  filters  using  operational  amplifiers,  at- 
tenuators, and  more.  The  software  was  devel- 
oped by  circuits  design  engineers  with  over  25 
years  of  design  experience,  and  covers  a  wide 
range  of  engineering  topics.  In  addition  to  be- 
ing a  design  aid.  it  also  makes  a  great  educa- 
tional tool,  and  included  in  the  software  pack- 
age is  a  design  manual  that  compliments  the 
software. 

CompDes,  comes  with  a  non-copy  protect- 
ed disk  and  will  operate  on  the  IBM-PC/XT/ AT/ 
PCjr  or  any  compatible.  The  cost  of  the  com- 
plete package  is  only  $50.,  and  is  available 
from  Esoft Software,  444Colton  Road.  Colum- 
bus, OH  43207;  614^491*0832  Or  for  more 
information  circle  Reader  Service  card  num- 
ber 156. 


AMHERST  INTERNATIONAL 

Cover  Craft  dust  covers  are  available  for 
more  than  50  Ham  equipment  models  as  well 
as  hundreds  of  computer  and  data  processing 
models.  Covers  protect  against  dust,  dirt, 
spills,  pet  hair  and  help  reduce  failures  and 
repair  costs.  Each  cover  is  DUO-FOLD  ,w  ma- 
chine  stitched  for  estra  strength  and  inferior 
binding  or  piping  is  not  used.  The  unique  Anti- 
Static  vinyl  material  has  been  tested  to  ail 
government  specifications,  and  is  a  must  for 
today's  solid  state  circuitry. 


postpaid  in  U.S.  Catalog  available  showing 
models.  For  more  information  circle  Reader 
Service  card  number  250. 


CoverCmfi  ham  radio  equipment  covers. 

The  Cover  Craft  gives  your  Amateur  Station 
that  professional  appearance.  Our  clear 
taffetta  finished  material  protects  but  does 
not  hide  your  equipment's  appearance. 
Most  of  the  models  retail  for  $9,  Send  for  a 
20  page  catalog  to  Cover  Craft  manufactured 
by  Amherst  international  Corp.,  540  N. 
Commercial  St.  Manchester.  NH  03701;  603- 
644-3555.  Or  circle  Reader  Service  card  num- 
ber 167. 

SPI-RO  MANUFACTURING 

Spi-Ro  Manufacturing  offers  a  complete 
line  of  Multi-band  Trap  Antennas,  both  dipole 
and  vertical  "sioper" "types.  Covering  all  ama- 
teur radio  bands  t60  thru  10  meters.  It  offers 
the  ultimate  in  trap  design.  The  traps  are 
lightweight,  sealed  and  weatherproof,  and 
feature  no-rust,  solid  brass  terminals  that  do 
not  require  no  soldering  or  jumper  wires.  The 
antennas  handle  full  power  and  allow  multiple 
band  operation  with  a  single  antenna  with  au- 
tomatic band-switching.  The  antennas  use  50 
Ohm  coaxial  feeds  and  have  standard  SO-239 
receptacles. 

They  come  factory  assembled  or  in  easy  to 
assemble  kit  form.  Prices  start  at  only  $39 


Tfte  Spi-Ro  multi-bond  trap  antenna, 

The  '* High-Tech  Arrestors"  protect  trans- 
mitters, transceivers,  receivers,  and  other 
sensitive  communications  equipment  from 
harmful  damage  caused  by  tightning  surges, 
transients,  etc.  The  units  utilize  a  gas  filled 
discharge  element ,  and  a  secondary  stage  to 
provide  "double  protection11  to  the  equip- 
ment. The  units  restore  themselves  time  and 
time  again  for  repeated  use.  The  High-Tech 
Arrestors  divert  unwanted  voltage  surges  to  a 
safe  ground.  They  are  rated  up  to  2000  watts 
for  transmitter  protection. 

Prices  start  at  $30.  Models  are  available 
with  UHF,  BNC  and  N  type  connectors. 
For  more  information  contact  Spi-Ro  Manu- 
facturing, Inc.,  P.O.  Box  153$,  Henderson- 
vilte,  NC  28793.  Orcircte  Reader  Service  card 
number  230, 


PIPO  COMMUNICATIONS 

A  high  quality  DTMF-encoder  and  keyboard 
designed  exclusively  for  land  mobile  applica- 
tions. Pipo  Communications  has  developed  a 
new  keyboard  for  the  land  mobile  industry,  the 
P-7  Series  of  12-key  touchtone  encoders. 
They  come  equipped  with  steel  keys  and 
sealed  Gold  Dome  contacts,  The  miniature 
design  will  fit  most  radios.  The  encoders  allow 
output  level  adjustment.There  isn't  any  RFIt 
but  there  is  very  low  distortion  -  High  Audio 
Output  will  drive  any  radio.  The  wide  operating 
voltage  range  is  4  -  16  vdc.  Current  require* 
ments  are  low:  1  mA  in  standby  and  6  mA 
keyed  at  S  Volts. 

The  P-7V  and  the  P-7H  both  sell  for  $53. 
depending  upon  the  amount  wanted.  For 
more  information  write  or  call  Pipo  Communi- 
cations, P.O.  Box  2020,  Pollack  Pines*  CA 
95726-2020;  916-644-5444,  or  circle  Reader 
Service  card  number  229. 


The  P-7V and P-JH  f 2-key  touchtone  encoders 
from  Pipo  Communications^ 
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DGM  ELECTRONICS,  INC. 

The  FAX- 1000  connects  between  your  com- 
munications receiver  and  Epson  graphics 
compatible  printer  it  allows  you  to  print 
weather  charts,  satellite  pictures  and  press 
photos.  It  will  copy  AM  facsimile  signals  sent 
by  weather  satellites  or  FM  facsimile  signals, 
which  are  normally  sent  on  HF<  The  FAX- 1000 


Vie  DGM  FAX*  J 000  FAX  convener. 

will  copy  all  standard  speeds  and  indices  of 
cooperations.  Pictures  can  be  inverted  or 
printed  in  either  direction.  A  10  segment  bar 
graph  allows  you  to  accurately  tune  in  the 
station  copied.  Automatic  or  manual  copy 
modes  are  available.  In  the  automatic  mode 
the  unit  will  wart  for  the  appropriate  signals 
from  the  sending  station  to  start  the  frame 
finally  slop  printing.  In  the  manual  mode  the 
operator  can  start  the  printing  and  manually 
frame  the  picture  with  a  front  panel  button. 
Front  panel  LED  indicators  and  pushbuttons 
make  the  FAX*  1 000  easy  to  operate, 

The  FAX-1000  is  housed  in  a  compact,  at- 
tractive RFf  proof  aluminum  enclosure.  The 
unit  is  powered  by  a  110  VAC  wall  trans- 
former, which  is  included.  The  FAX-1000 
costs  only  $299,  For  more  information  con- 
tact: DGM  Electronics,  trie,  901  Efmwood 
Ave.,  Beloit,  Wt  535 1  fc  60&362-04 10.  Or  cir- 
cle Reader  Service  card  number  228. 

ALDEN 

Alden  Electronics,  Inc.  has  introduced  a 
professional  quality,  low  cost  facsimile  Weath- 
er Chart  Recorder  Kit  for  radio  hams  or  any- 
one interested  m  receiving  their  own  weather 
charts  and  weather  satellite  pictures  at  home 
or  office.  The  easy  to  assemble  kit  provides  a 
recorder  that,  when  connected  to  a  stable  HF 
general  coverage  SSB  receiver  and  suitable 
antenna,  can  receive  weather  charts,  satellite 
pictures  and  oceanographic  data  from  over  50 
transmitter  srtes  around  the  world. 


The  Weather  Chan  Recorder  Kit  from  Atden  Elec- 
tronics, inc.. 

The  kits  can  be  completed  in  five  or  six 
hours.  An  illustrated,  step-by-step  assembly 
manual  with  separate  operator's  manual  and 
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a  worfdwide  radiofacsimile  frequency  guide 
and  broadcast  schedule  are  provided.  All  ma- 
jor components  and  circuit  boards  are  pre-as- 
sembfed  and  tested.  Once  it  is  complete,  it 
runs  at  120  scans  per  minute  on  a  standard 
1 1 5  VAC  60  Hz  power  and  consumes  30  watts 
when  printing  and  10  watts  in  standby  mode. 
Low  cost  paper  cassettes  available  from 
Alden  provide  approximately  50  charts,  1 1 
inches  wide. 

The  Weather  Chart  Recorder  Kit  costs  $995 
plus  $5  shipping  and  handling  in  the  U.S.A. 
plus  applicable  state  sales  taxes.  For  addition* 
ai  information  contact;  Atden  Electronics. 
Washington  Street,  Westboro.  MA  Of 581; 
$t7~36&8951.  Or  circle  Reader  Service  card 
number  227^ 
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The  Grove  hidden  antenna  system. 

- 

shortwave  or  scanner  antenna?'1  Grove  is 
famous  for  their  innovative  and  Inexpensive 
solutions  to  communications  problems. 
The  Grove  Hidden  Antenna  System  com- 
bines a  flexible  antenna  with  a  powerful, 
30  dB  gain  preamplifier  for  continuous 
100  kHz-tOOO  MHz  receiving  applications, 
making  it  ideal  for  indoor  shortwave, 
iongwave  and  VHF/UHF  scanner  listening, 
even  TV  and  FM  reception.  The  two  output 
connections  allow  the  simultaneous  use 
of  two  receivers  on  the  same  compact 
antenna  system.  A  separate  preselector 
is  also  available  to  eliminate  shortwave 
intermodufation  and  image  interference  in 
particularfy  troublesome  installations. 

The  Grove  Hidden  Antenna  System  costs 
between  $48  and  $100  depending  upon  op- 
tions. For  complete  information  write, Grove 
Enterprises,  PO  Box  98,  Bra$$townT  NC 
28902;  704»S37*9200<  Or  circle  Reader  Ser- 
vice card  number  22$. 


Tfie  Fluike  8Q6QA 
Multimeter. 


UNIVERSAL  SHORTWAVE  RADIO 

Use  your  shortwave  radio  to  see  the 
world!  Intercept  and  print  fascinating 
facsimile  (FAX)  transmissions.  See  transmit* 
ted  maps,  photos,  and  charts  from  weather, 
press  and  military  stations  world  wide. 


FLUKE 

The  Fluke  8060A  Digital  Multimeter  is  a 
handheld,  microcomputer-controlled  4  \h  digit 
test  instrument.  It  has  performance  and  fea- 
tures that  make  it 
ideally  suited  for 
broadcast  engineers 
and  hams  alike.  In 
addition  to  the  usual 
OMM  functions  of 
ac/dc  voltage  and 
current,  and  a  wide 
range  of  resistance 
measurements,  the 
806OA  offers  fre- 
quency measure- 
ments to  200  kHz 
and  relative  and 
dB  measurements 
with  almost  any 
impedance.  The 
8060A  is  the  only 
handheld  DMM  with 
Hz,  dB  and  relative 

measurement  functions.  These  features  are 
essential  to  quick,  efficient  troubleshooting  of 
communications  equipment. 

The  Fluke  8060A  features  0.04%  basic 
dc  accuracy,  and  has  a  one  year  calibra- 
tion cycle  and  warranty,  It  comes 
equipped  with  test  leads  and  operator's 
manual .  A  full  line  of  accessories  allow  the 
8060A  to  measure  temperature,  high  cur- 
rent, high  voltage,  and  high  frequency  sig- 
nals, plus  a  number  of  cases  and  test  lead 
kits  are  available  for  opertor  convenience. 
Suggested  U.S.  list  price  for  the  Fluke 
8060A  is  $349.  For  the  name  of  the 
nearest  Fluke  Distributer,  or  a  free 
product  brochure  on  the  Fluke  8060A  call 
toll-free  1-800-227-3800,  ext,  229.  For  in- 
formation on  Fluke  distribution  opportune    Hie  huh  Tech  M-H00 facsimile  eonwner. 

ties,  call  toll-free  t -800-426-0361,  or  write 

John  Fluke  Mfg.  Co.,  Inc.,  P.O.  Box  C909Ot  The  Info-Tech  M-800  FAX  Converter 
Everett,  WA  9620$.  Or  circle  Reader  Service  works  with  many  dot  matrix  printers  and 
card  number  226,  your  quality  communications  receiver 

and  it  is  only  $499  plus  shipping.  Contact 
Universal  now  for  full  information  and 
GROVE  y0u  free  pamphlet  tilled  "Receiving  FAX 

Grove's  Hidden  Antenna  System  solves  On  Your  Shortwave  Radio",  at  Universal 
apartment  dwellers'  dilemma.  Grove  Enter-  Shortwave  Radio,  1 280  Aida  Drive,  Reynolds- 
prises  have  solved  the  age-old  question,  burg,  OH  43068.  614-866-4267,  Or  circle 
"What's  an  apartment  dweller  to  do  (or  a       Reader  Service  card  number  224. 


THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


BAND       WIRED   KIT 

6M.2M.  220   $880   $630 

UHF        $980   $730 

(Also  available  for  commercial  bands!) 


FEATURES: 


•SENSfTlvmr  SECOND  TO  NONE!      0,1  SuV  Typ. 
•SELECTIVITY  THAT  CAN'T  BE  BEAT*      Both  8  pole  *lal 

filter  &  ceramic  Tiller  for  >  lOOdB  at  ±  1 2 kHz.     Helical 

resonator  1  root  end  to  combat  desense  A  intermed. 
•Flutter-proof  squelch,  A irtomalic  frequency       control. 

separate  spkr  amplifier 
*CLEANh  EASY -TUNE  TRANSMITTER  up  to  20  W  output 

SOW  with  additional  PA 


ACCESSORIES 


-Mi 


\y 


'TD  2  DTMF  DECODER/CONTROLLER  kit  only  $7B 
Full  16  digits.  5  functions,  toll  call  restrictor.  program- 
mable. Much  more.  Great  for  selective  calling  too* 

►AP  1  AUTOPATCH  hit  only  %1&.  Reverse  patch  &  phone 
tine  remote  control  std. 

>AP-2  Simplex.  Autopatch.  Use  with  above. 


Ay  -  -  f 


iVMv 


BR 


p* 


■VA 


■ » 


* 
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'tiH 


*-"«*»< 


'\ 


to 


M 
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•CWID  hit.  new  low  price  S48 

Field  programmable,  timers,  the  works' 
•COR-2  hit.  $38    Audio  mixer,  local  spkr  amplifier,  tail  & 

timeout  tinners. 
•COR -3  hit.  S48  with  courtesy  beep 


1    t 


■  MO-203F5K  DATA  MODULATOR  kit  $38^  Run  up  to 
1200  baud  digital  or  packet  radio  signals  through  any 
FM  transmitter. 

•  DE  202  FSK  DATA  DEMODULATOR  hit  $38 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG  -(* ) 
GaAs  FET 
PREAMP 

ONLY  $49! 

WIRED/TESTED 


FEATURES: 

•Very  Low  Noise:  0.7dB  VHP,  0,8dB  UHF 
•HJgh  Gain:  1 3-20dB,  depending  on  freq 
•Wide  Dynamic  Range:  to  resist  overload 
•Stable:  new-type  dual -gate  GaAs  FET 

*  Specify  tuning  range  desired:  26-30.  46  56.  13  M  50, 
150-172.  210-230.  400-470,  or  800-960  MHz. 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

Unbelievably 
Low  Price  — 


ONLY$19/kit, 

$34 


Wired  'tested 


GaAs  FET  Preamp 

simifar  toLNG. 

except  designed 

for  low  cost  &  small  size.  Only  5/S"W  x  1*5/8  "L  x 

3fA  "H.  Easily  mounts  In  many  radios. 

*  Specify  tuning  range  desared  25-35.  35-55.  5S90.  90- 
t20.  120-150,  150-200.  200-270.  or  400-500  MHj. 


LNS-(*) 

IN-LINE 
PREAMP 


^Cp_vU 


I*!*** 


ONLY  $59/kit, 

$  7  9  w ir  ed  t e St ©d 

GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of  line 
during  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25 W  Tower  mtg*  hardware 
supplied. 

*  Specify  luning  range  desired:  120-175.  200-240.  or 
400-500  MHz 


HRA-(*) 

HELICAL 

RESONATOR 

PREAMP 

ONLY  $49  VHF 
or  $64  UHF 


Low -noise     preamps    with     helical     resonators 
reduce  Intermod  &  cross-band  interference  in 

critical  applications. 

*  Specify  tuning  range  desired:  143-150.  150-158.  158 
lfi2.  162-174/213-233,  420-450.  450-465.  or  A 65-47 5 
MHz. 


■  HAIVITRONICS,  INC.  ! 

65-D  Moul  Rd.;  Hilton  NY  14468-9535  ! 

■  D  High  quality  equipment  at  reasonable  prices  surely  | 
!  appeals  to  me;  but  I  want  more  details  before  I  buy!  Rush  | 
J  my  copy  of  the  40-page  Hamtronics  catalog  by  return  first  i 
j  class  mail.  I  enclose  $1  ($2  for  overseas  airmail),  i 

Name. 


HIGH  QUALITY  XMTR&RCVR 

MODULES  FOR  REPEATERS, 

LINKSJELEMETRY,  ETC. 


*FM  EXCITERS: 

Kits  only  $68    W/t  $146 

TCXO  and  Mai  oven  available. 

2  W  corrt  Up  to  3  W  Inform  men  t 
•TA5  1  for  1 OM,  6M.  2M.  1 50-1 74   220  MHi. 
•TA451forutlf, 

FCC  TYPE  ACCEPTED  FOR  COMMERCIAL  BANDS, 
•VHF  &  UHF  LINEAR  AMPLIFIERS.  For  FM  or  SSB.  Power 

levels  from  10  to  45  Watts.  Several  models,  krts  starting 

at  $78. 


rrt 


J    L- 


■  ff 


T 


J 


o 


-R144.R220  FM  RCVRS 

for2M.  150  1?4.  or  220  MHz. 

O.lSuVsens.fl-pole  xtai  &  10  pole  ceramic  i-T  fillers. 

helical  resonator  front  end  tor  exceptional  selectivity, 

>l00dBat  i  l2kHz(Dest  available  arryT*rtien*T}  Flutter- 

proof  squelch    AFC  tracks  dnftmg  xmtrs,  Xtal  Oven 

avail.  KitSi3a.w/i$l98 
•R451  FMRCVR.  Same  as  above  but  UHF       Tuned   (me 

front  end.  0.2tiV  sensitivity.  Kit  only  $138,  wft  Si  98 
•R76  VHF  FM  RCVR  for  10M.  6M,  2W   220   As  above,  but 

vWo  AFC  or  he!  res   Kits  only  S98  to  S 118 
•RUO  VHF  AM  RCVR  for  VHF  aircraft  or  ham  bands  or 

UHF   Hit  only  $98 


NOW— FCC  TYPE  ACCEPTED  TRANSMITTERS, 
RECEIVERS,  AND  REPEATERS  AVAILABLE  FOR 
HIGH-BAND  AND  UHF,  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


VHF 
MODELS 


Kit  with  Gate  $49 

KltleiiCau  $39 

Wired  w/cne  $69 

UHF  MODELS 

Kit  with  C***  *59 

Hit  Iftis  Cau  $49 

Wired  w;ca«  $75 


■inifftirn 

24-32 
50-43 
BO-44 

145-147 
SH  144  4 
l4fi14B 
230733 
220-234 
233-224 

432-434 

435-42? 

43*431 

432-43C 
4M.24 

•03-921 


2S-3C 
34-30 

:  44.14» 
50-54 
61  25 

422-44  i 

4J44E0 


TRANSMIT  CONVERTERS 


ForSSB  CW 
ATV.  FM.etc 

Can  be  (inked 
with  receive  conv 
Tor  trjnceivc 
1  to  2  W  out. 
Linear  PA't 
available  up  Id 
SOW 


For VHF . 
Model  X  V2 
Kit  $79 
Wired  $149 
(specify  oarxh 


For  UHF, 
ModeJ  XV4 
Kit  $79 
Wired  $139 


Exert*' 
!«HWt  flanj.< 

3430 
2(  24 


31-37  4 

3B-JQ 

50-S4 

144-144 

144-144 

24  30 
34-30 

6135 

IU14I 


OtftJJWl 
144- 14* 
14514* 

1 44  1 14  * 
230-233 
220-224 

50-  &2 
24-30 

4J2-434 

43S-43T 

*JH2S 

422-434 


Order  by  phone  or  mail  •  Add  $3  S&H  per  order 
(Electronic  answering  service  evenings  A  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


I 

I 

|  Address 

I  City 


I 


State/ZIP 


ronics,  inc. 

1 6S-D  MOUL  ROAD'HILTON  NY  1446S-9535 

PhOllO  !  7 1 6*392*9430       Hamtromct*  is  a  rnofSftfml  fwfemar* 


NAVAL  S-COM 

A  battery  operated,  Amplified  Speaker  The  S-COM  5K  Repeater 
with  a  unique  feature!  If  it  senses  no  audio  Controller  is  fully  pro- 
input  for  more  than  60  seconds,  it  burps  grammable  via  DTMF 


once  and  goes  to 
steep!  While  in  the 
sleep  mode  the 
HTS-i  does  not 
draw  any  current. 
No  dead  batteries 
because  you  for- 
got to  shut  it  off! 
As  soon  as  input 
returns,  (like  a 
breaking  squelch) 
it  comes  awake 
and  gives  you 
a  big  speaker 
sound,  It  is  yours 
for  only  $25.  For 
more  information 
contact  Naval 
Electronics  tnc  . 
54  1  7  Jet  view 
Circle,  Tampa,  FL 
33634;  813*885- 


HT  AUDIO  BOOSTER 


■MM  «■*!    ■** 


■  »  *  *  * 

■  ■  *  ■  * 


w*  *  ** 

■A"  * 

■  •«  i 

1  w  i 

4  *■ 


lhe$-COM5K, 


commands.  Un- 
like other  con- 
trollers, the  5K 
does  away  with 
the  delays  and 
rep  rog  ramming 
charges  involved 
with    custom 

ROMs;  there  are  no  jumpers  or 
diodes  to  change.  Data  is  retained 
in  non-votatile  memory,  ensur- 
ing that  no  information  is  lost 
during  power  outages.  The 
CMOS  design  draws  little  power, 
so  it's  perfect  for  emergency, 
portable,  and  solar-powered  re- 
peaters. Use  5K$  for  main  site  con- 
trol and  control  of  remote  receiver 


The  HT  Audio  Booster  amplified  speaker 
from  Naval  Electronics. 


6091,  Or  Circle  Reader  Service  card  number 
223 


MICROWAVE  FILTER  COMPANY 

Microwave  niter's  new  edition  of  Filters  for 
Broadcast  "TV^FM-Radio,  BTV/87,  describes 
bandpass  filters,  traps,  diptexers  and  channel 

combiners  for 
broadcast  televi- 
sion and  radio. 
One  section  de- 
scribes  ITFS 
bandpass  filters 
for  single  chan- 
nel or  channel 
groups  and 
combiners  for 
channel  or  two 
channel  groups. 
Also  included 
are  filters  for 
MDS.  For  ITFS/ 
MDS  systems. 


Rter*  F«  foffeair  TV 


•  ITFS 

•  MDS 

•  VHFAJHF  R**« 

•  TfltaMtar 

■  0HFT¥ 


•  STl 


For  professional  sounding  audio 
with  full  squelch  tail  and  DTMF 
elimination,  add  the  5K-ADM 
Audio  Delay  Module.  It  connects  to  the 
5K  through  a  single  ribbon  cable,  and  can 
be  installed  in  the  field.  The  optional  5K 
cabinet  provides  mounting  for  both  the 
controller  and  the  Audio  Delay  Module. 
Never  before  has  such  powerful  control 
capability  been  available  for  $169.  For 
more  information  write  or  call  $*CQM,  P.O. 
Box  8921,  FT.  Collins,  CO  $0525-0700:  303- 
493-8316.  Or  circle  Reader  Service  card 
number  221. 


LITTLITE 

Littlite  Lamps,  the  flexible  gooseneck  lamps 
with  versatility  and  style,  are  ideally  suited  to 


The  New  Broadcast  Filter 
catalog. 

another  section  describes  a  video  and  aural 
combiner,  a  coupler  which  allows  MDS  to  be 
added  to  an  existing  ITFS  system  and  a  band- 
pass filter  that  passes  the  entire  ITFS  and 
MDS  band. 

Among  other  offerings  in  the  cata- 
log are  multiband  filters  that  allow  other 
broadcast  bands  to  be  added  to  one 
tower,  combiners  and  bandpass  filters 
for  UHF,  ENG  bandpass  filters,  inter- 
ference traps,  viewer  and  listener  interfer- 
ence traps,  distribution  filters  and  TVRO 
interference  filters.  Filters  with  custom 
specifications  may  also  be  ordered.  For 
a  free  copy  of  this  catalog  contact  Linda 
DeCoursey  at  Microwave  Filter  Company, 
Inc..  6743  Ktnne  St,,  East  Syracuse, 
NY  13057.  Call  toll  free  1-800-448-1666  or 
collect  315-437-3953  New  York,  Hawaii, 
Alaska  and  Canadian  residents.  Or  circle 
Reader  Service  card  number  222, 
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One  of  the  Lintthe  Lamps  from  UnUtt/CAE,  Inc., 

any  task  involving  accurate,  close  or  detail 
work,  Utilizing  halogen  technology,  the  High 
Intensity  Series  efficiently  produces  crisp. 


bright  while  light-  The 
light  is  concentrated 
in  a  tightly  controlled 
pattern  easily  aimed 
exactly  where  you  need 
It,  The  Low  Intensity 
lamp  produces  enough 
light  for  many  tasks 
in  dimly  lit  areas.  With 
Its  low  power  incandes- 
cent light  source  this 
Littlite  is  best  suited  to 
applications  where  a  high  level  of  light  is 
unacceptable. 

*'L"  series  sets  come  complete  and 
ready  for  easy  surface  mounting.  All  sets 
are  available  m  6.  12.  or  18  inch  lengths 
with  bulb,  mounting  base  and  fully  adjustable 
dimmer.  Each  set  also  includes  a  6  foot  cord,  a 
two  piece  snap  mount,  screws  for  permanent 
mounting,  and  a  wall  plug-in  transformer  for 
120  volt  operation,  The  Littlite  prices  range 
from  $31  lo  $60.  For  more  information  write  or 
call  Littfite/CAE,  Inc.,  P.O,  Box  430,  10037 
Industrial  Drive,  Hamburg,  Ml  48139;  313- 
231-9373.  Or  circle  Reader  Service  card  num- 
ber 220. 

ANTENNAS  WEST 

The  QRV  160-10,  is  a  low  visibility,  all 
band  HF  antenna  originally  created  for 


77^  QRV  1 60-  W  Antenna  package. 

rapid  emergency  installation,  Speed  and 
ease  of  erection  result  from  the  use  of  special 
kinkproof  wire.  The  result  is  a  durable  antenna 
easily  installed  by  a  single  person.  The 
QRV  160-10  is  insulated  and  completely 
weather  sealed,  a  feature  that  prevents  corro- 
sion from  acid  rain  and  air  pollutants,  thus 
ensuring  quiet  reception  over  the  years.  It  may 
be  connected  directly  to  transceiver  or  trans- 
match  with  its  PL  259  connector.  The  feedline 
may  be  extended  as  necessary  with  50  Ohm 
coaxial  line. 

Based  on  the  popular  G5RV  design,  the 
QRV  160-10  measures  102  feet  end  to  end, 
and  can  be  installed  in  dipole.  V,  sloper  or 
folded  configurations.  Unique  adjustable  in- 
sulators facilitate  bending  to  fit  available 
space.  An  extensive  technical  manual  ex- 
plains how  to  obtain  desired  results  from  diffi- 
cult installation  sites  including  spans  as  short 
as  26  feet  The  QRV  160-10  is  rated  for  full 
legal  power;  It  comes  ready  to  use  and  is 
priced  at  $50  including  U.S.  delivery.  Circle 
Reader  Service  card  number  219  for  more 
information. 


The  QRV-QL  Quick  Launch  System 

for  Wire  Antennas  is  a  rapid  system  for 
hanging  wire  antennas  from  available 
supports  up  to  75  ieet  high  without 
requiring  exceptional  strength  or  exertion. 
The  system  eliminates  climbing,  complicated 
paraphenalia,  and  the  need  to  learn  difficult 

skills 

The  QRV-QL  kit  consists  of  a  high  visi- 
bility fluorescent  projectile,  twilight  view 
kink  proof  launch  line,  safety  protector, 
and  a  line  carrier  thai  also  serves  as  a 
storage  container  for  the  kit.  It  comes 
with  a  manual  detailing  the  method  of 
most  effective  employment  and  reviewing 
safety  considerations.  The  QRV  Quick 
Launch  kit  comes  ready  to  use  and  is  priced 
at  $13  including  U.S.  delivery.  Circle 
Reader  Service  card  number  218  for  more 

information. 

The  QRV  160-10  Emergency  Pack  in- 
cludes the  QRV  160*10  antenna,  the 
QRV-OL  Quick  Launch  system,  and 
everything  else  needed  to  install  an  effec- 
tive all  band  antenna  system.  The  Emer- 
gency Pack  also  includes  a  special 
Marconi  adaptor  and  all  band  counterpoise, 
which  quickly  transform  the  antenna 
into  an  efficient  top  loaded  vertical  for 
low  angle  radiation  on  the  160,  80,  40, 
or  30  meter  bands.  Also  included  are  a 
70  foot  coaxial  feed*  line  extension  with 
hand  soldered,  weather  sealed  connec- 
tions and  200  feet  of  rot  proof  Dacron  " 
support  line.  The  entire  package  is 
contained  in  a  weatherproof  carrier  bear- 
ing instructions  and  checklists  on  the 

outside. 

The  Emergency 
Pack  is   priced 
at  $120  includ- 
ing U.S.  delivery. 
Antennas  West, 
1971  N.  Oak  Lane 
1300  E.,   Provo, 
UT  $4604-2138; 
$01-375-0247.   Or 
circle  Reader  Ser- 
vice card  number 
217. 


Ave.,  Suite  104,  Torrance, 
CA  90501;  213-  6  78-861 6.  Or 
circle  Reader  Service  card 
number  21$. 


The  ALD-2  4  TDuul  hand  mobile  transcei  verfhom  A  lm<  <  \ 
Electronics  Inc. , 


ALINCO 

The  ALD-24T 
Dual  Band  Mobile  Transceiver  is  designed 
to  be  the  ultimate  in  compact  size 
with  an  impressive  array  of  features,  allow- 
ing maximum  flexibility  in  automo- 
bile installations.  Advanced  engineering 
and  technology  make  it  possible  to  offer 
a  complete  dual  band  radio  in  a  very  com- 
pact package.  The  standard  features  in- 
clude 21  memory  channels,  2  VFOs. 
25  W  output,  and  Encode/Decode 
CTCSS.  Repeater  offsets  are  fully 
programmable,  and  the  unit  allows  full 
duplex,  cross  band  operation.  Frequency 
coverage  is  140-149.995  and  440-450  MHz. 
The  ALD-24T  dual  bander  is  which  is  priced 

at  $580, 

For  more  information  contact  Alinco 
Electronics  inc..   20705  S,   Western 


GILFER  SHORTWAVE 

In  one  stylish  case  the  Datong 
FL3  Automatic  Audio  Filter 
offers  the  complete  solution 
to  receiver  audio  process- 
ing.  This  filter  automatically 
eliminates  unwanted  inter- 
ference from  tune-up  tones 
or  heterodynes  200-4000  Hz 
with  a  scanning,  switched 
capacitor  filter  that  phase  locks  to  the 
undesireable  signal.  The  user  can  man- 
ually tune  a  second  notch  filter  200-3500 
Hz.  The     FL3  also  features  adjustable 
low  and  high  pass  filters  with  very  sharp 
skirts.  For  CW  and  RTTY  tuning,  the 
individual  filters'  characteristics  can 
be  combined  to  yield  a  10-  or  12*pole 
filter,  depending  on  the  user's  need. 
The  FL3  is  easily  connected  in  series  with 
any  speaker  or  headphones  and  does 
not  require  internal  modification  to  the  receiv- 
er. The  unit  requires  10-15  Volts  DC,  400  mA 

maximum. 

For  more  information  contact  Gilfer 
Shortwave.  52  Park  Ave,,  Park  Ridge,  NJ 
07656.  Or  circle  Reader  Service  card 
number  21 5. 


JENSEN  TOOLS 

A  Static  Control 
Companion  Kit 
has  been  designed 
by  Jensen 
Tools  to 
fit  behind  the 
upper  pallet  of 
a  tool  case 
or  inside  a 
briefcase.  Es- 
sential for  the 
protection  of 
static  sensitive 
devices  in 
the  field,  the 
full  18  x  24 


The  Datong  multi-mode  Audio  filter  FL-3. 


neers  and  technicians.  For  more  information 
circle  Reader  Service  card  number  214. 


Jensen  Tools  has  a  new  toot  kit  for 
the  advanced  student  of  electronics 
and  skilled  hobbyist.  Recommended  al- 
so for  small  service  shops  and  skilled 
home  repair,  the  Deluxe  Tech  School 
Kit  (023BOO2)  includes  screwdrivers. 
nutdrivers,  wire  stripper/cutter,  pliers, 
scissors,  wrenches,  hemostat.  mirror, 
holding  tweezer,  soldering  equipment 
and  more,  A  total  of  28  quality  tools 
are  furnished  in  a  13*  x  6*  x  7  inch  dur- 
able plastic  tool  box  with  lift-out  tray,  posi- 
tive latch  and  carrying  handle.  The  kit  is  priced 

at  $79. 

For  more  information  and  free  catalog, 
write  or  call  Jensen  Tools  Inc.*  781 S  S. 
46th  St,,  Phoenix,  AZ  85044;  602- 
968-6241.  Or  circle  Reader  Service  card 
number  212. 


Static  Control  Kit  for  field  service  personel  from  Jensen 
Tools,  Inc.. 


kit  opens  up  to  a 
static  dissipative  work 
surface  with  a  5  ft.  grounding 
cord  for  the  mat  and  ad- 
justable elastic  wrist 
strap  with  4  ft.  ground  cord 
for  the  wearer.  The  kit 
includes  hardware  and 
instructions  for  correct 
hook-up  to  insure  the  safety 
of  both  the  static  sensitive 
components  and  the 
user.  Meets  or  exceeds 
ail  applicable  military  and 
EOS/ESD  standards.  Only 

for  £30. 
For  more  information 

and  free  catalog  of  other 

products  for  electronic  engi- 


» * 


The  TELVAC  Deluxe  Tech  School  Kit  from  Jensen  Tools,  Inc. 
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MEDIA  MENTORS  INC. 

At  last  a  Ham  Radio  curriculm  written 
specifically  for  the  classroom  teacher!  "intro- 
duction To  Amateur  Radio*1  contains  a 
teacher's  manual  with  26  step  by  step  lesson 
plans  designed  to  motivate  and  instruct  chrl- 


mvice.  The  Untenna  Hi*Rizerfs  model  number 
is  CR4010A.  It  is  available  for  $117.  plus  $5. 
shipping  and  sales  tax  where  applicable. 
The  purchase  price  includes  antenna, 
feedline  and  mount  of  your  choice.  Additional 
mounts  are  $15.  each  {and  $2.  shipping 
when  ordering  separately),  The  mounts 
available  are  a  magnetic  or  a  clamp  mount 
for  use  on  large  metal  surfaces.  It  is  also 
available  with  its  own  ground  screen 
when  the  use  of  a  metallic  surface  is  not 
convenient. 

For  more  information  write  or  call 
Com-Rad  Industries,  25  Imson  SL,  Buffalo, 

NY  14210;  716-823-0331  or  716-773-1445. 
Or  circle  Reader  Service  card  number 


COMPETITIVE 

COMPUTER 

SOLUTIONS 

This  company  recently  introduced  an  IBM 
PC/XT  compatab'e  computer  system  de- 
signed exclusively  for  the  amateur  radio  oper- 
ator. Called  the  HRB810  Computer,  the  sys- 
tem boasts  a  640K  4.77/10  MHz  externally 


-oductiofA 


■MNttfef 

•  CgOb  Awm  fc»ko  Cunt 


Hands  tm  learning  from 
Media  Mentors.  Inc. 

dren  of  all  abilities,  a 
custom-made  code 
practice  oscillator, 
and  a  high  motivation- 
al code  practice  au* 
diocassette  to  follow 
the  lesson  plans.  The 
material  is  based  on  € 
years  of  teaching  the 
course  at  Intermedi- 
ate School  72  to  thou- 
sands of  youngsters. 
The  program  eneom* 
passes  all  areas  of 
a  school's  curricula,  and  can  be  taught 
as  a  course  unto  itself  or  as  a  unit  in  a 
science  program.  A  24  hour  hot  line  is  avail- 
able to  any  teacher  buying  the  program.  The 
package  includes  homeworks,  quizzes,  en- 
richment activities,  and  reproducibles.  The 
price  (or  the  whole  package  is  $1 00.  For  addi- 
tional oscillators  is$20t  and  an  additional  cas- 
settes are  $7. 

For  more  information  contact  Carole  Perry 
WB2MGP,  (Dayton  Ham  of  the  Year  1987), 
Media  Mentors,  Inc.,  P.O.  Box  131646,  Staten 
Island,  NY  103 13-0006;  718-983-1416.  Orcir* 
cle  Reader  Service  card  number  21 1. 
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A  unique  concept  in 
a  low  profile  antenna 
for  radio  communica- 
tions is  the  Untenna 
Hi-Rizer  The  antenna 
is  a  full-sized,  40 
through  10  meter 
vertical,  wound  down 
to  15  inches  in  height 
to  let  you  put  it  just 
about  anywhere!  It 
is  continuously  tunable 
from  7  to  30  MHz  for 
Amateur,  Commercial 
and  Government  Ser-    TheComRadHi-RizerUNtenm 


TEN-TEC 

Meet  America's  newest 
full  featured,  synthesized 
transceiver,  The  Paragon, 
Model  535.  Its  general 
coverage  receiver  tunes 
100  kHz-  29.9999  MHz, 
and  it  transmits  at  100 
watts  output  on  all  authorized 
frequencies.  Included 
features  are  62  full-function 
memories,  dual  VFOs, 
noise  blanker,  speech 
processor,  RX  and  TX 
offsets,  QSK  with  a  change* 
over  time  of  less  than  30 
ms,  five  IF  filters  thai  are 
front  panel  selectable 
independent  of  mode, 
selectable  tuning  rates, 
passband  tuning,  audio 
bandpass  filtering,  tone 
control,  squelch,  notch 
filtering  and  more.  The 
sixty-two  programmable 
memories  that  include 
frequency  mode,  filter 
selected,  channel  number 
and  a  7  digit  alpha-numeric 
tag  for  entering  a  net  name, 
call  sign  or  I.D.  of  your 
choice.  The  channels 
scanned  are  totally  con- 
trollable with 
global  lock-out. 
global  reset  and 
individual  lock-out 
and  reset.  The 
frequency  selection  can  be 
made  using  the  main  tuning 
knob,  keypad  direct  entry  or  up/ 
down  buttons  that  can  shift  on  MHz 
or  to  the  next  ham  band. 

The  Paragon  Model  585  is 
priced  at  $1995.  If  you  want 
more  information  please  contact 
Ten-Tec,  Highway  411  East, 
Sevierville,  TN  37862;  615*453- 
7172.  Or  circle  Reader  Service 


TJie  HR8S10  IBM  PC-XT  made  especially  for 
amateur  radio  computer. 

switchable  motherboard,  two  half-height  flop- 
py disk  drives,  a  full  compliment  of  input/out- 
put pons,  a  high  quality  CTX  monochrome 
monitor,  and  an  AT-style  enhanced  keyboard, 
Also  included  with  HA8810  are  special  RFI 


The  Paragon  Model  585  transceiver. 


reduction  interface  cables  with  foil  and  braid 
shielding  and  a  copy  of  MS-DOS  3.21 . 

The  introductory  price  of  the  unit  is,  as 
the  corporate  name  suggests,  competitively 
priced  at  $900.  For  further  information 
write  to,  Competitive  Computer  Solutions, 
lnat  5721  Bayside  Road,  Suite  A  Virginia 
Beach,  VA  23455;  804-460-9828.  Or  circle 
Reader  Service  card  number  264. 


card  number  204. 
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An  absolutely  no-risk  guarantee. 


Select  5  Books  for  only  $  3 s 

and  get  a  Free  Gift! 
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1536     545.00 


CRD  WAVE 
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2542P     S  16,95 
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TRANSMITTER 
HUNTING 

RADIO  DUlt  NO* 
UN  DING  SlWUfflO 


2701P     SI  7.95 


1585     S17.95 


Counts  as  2 

Membership  Benefits  *  Big  Savings.  !n  addition  to  this  introductory 
offer,  you  keep  saving  substantially  with  members*  prices  ot  up  to  50%  off  (he 
publishers'  prices.  *  Bonus  Books,  Starting  immediately,  you  will  be  eligible  tor 
our  Bonus  Book  Plan,  with  savings  of  up  to  S0%  off  publishers'  prices  •  Club 
News  Bulletins.  1 4  times  per  year  you  will  receive  the  Book  Club  News,  describ- 
ing ail  the  current  selections — mains,  alternates,  extras — plus  bonus  offers  and 
special  sales,  with  hundreds  of  titles  to  choose  from  •  Automatic  Order.  If  you 
want  the  Main  Selection,  do  nothing  and  it  will  be  sent  to  you  automatically.  If 
you  prefer  another  selection,  or  no  book  at  all,  simply  indicate  your  choice  on  the 
reply  form  provided  As  a  member,  you  agree  to  purchase  at  least  3  books  within 
the  next  12  months  and  may  resign  at  any  time  thereafter.  •  Ironclad  No-Risk 
Guarantee.  If  not  satisfied  with  your  booksT  return  them  within  10  days  without 
obligation!  •  Exceptional  Quality.  Ail  books  are  quality  publishers'  editions 
especially  selected  by  our  Editorial  Board.  fPutttshan'  pnce*  snowni 


FDEE  when  you  join 


Reference  Guide  to  Electronics 
Manufacturers'  Publications 

—a  time-  and  money*$aving  list  of 
product  literature  from  electronics  suppliers. 
A  $6,95  Value 
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DIGITAL 
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DX  POWER 
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1740P     510.00 


©  1907  ELECTRONICS  BOOK  CLUB,  Blue  Ridge  Summit.  PA  17214 
All  books  pre  ftudoomc  «Uioni  unlet*  numbers  are  lottcmed  tiy  m  P  tor  paperback 


Ei-ECTRDMCS  BqQK  CLUB 


•  ■  * 


P.O.  Box  10,  Blue  Ridge  Summit,  PA  17214 

Please  accept  my  membership  in  the  Electronics  Book  Club  and  send  the  5 
volumes  listed  below  plus  my  FREE  copy  of  Reference  Guide  to  Electronics 
Manufacturers '  Publications  (26S3P)+  billing  me  S3. 95  plus  shipping  and  handling 
charges  If  not  satisfied , 1  may  return  the  books  within  ten  days  without  obligation 
and  have  my  membership  canceled.  I  agree  to  purchase  at  least  3  books  at  regu- 
lar Club  pnces  (plus  shipping  and  handling)  during  the  next  12  months  and  may 
resign  any  time  thereafter. 


* 


■ 


j 


Name     , . ___ 

Address 

City     ^ 

Slate/Zip 

Valid  for  new  members  onty  Foreign  applicants  will  reserve  special  ordering  instructions  Canada 
must  remrt  in  U,S,  currency.  This  order  subject  to  acceptance  by  the  Electronics  Book  Club 
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Clear  Channel's  Ranger  AR-3300 


Affordable  10-meter  Fun 


Clear  Channel  Corp 
PO  Box  44  5 
Issaquah  WA  98027 
FAX:  206/392-8413 
Price  Class:  $395 


by  Marc  Stern  N1BLH 


With  all  the  hoopla  over 
Novice  privileges  on  10 
meters,  you  wonder  why  more 
manufacturers  don't  respond 
with  multimode  single-band  rigs 
to  give  Novices  exposure  to  HF 
operation? 

Most  of  the  industry  might 
be  missing  a  beat,  but  not  Clear 
Channel  of  Issaquah,  Wash- 
ington. It  offers  two  versions 
of  its  10-meter  monobander:  the  Ranger 
AR-3300  (25  Watts  output),  and  the  Ranger 
AR-350Q  (100  Watts  output).  After  using  the 
AR-3300, 1  can  say  that  Clear  Channel  has  a 
product  that  the  rest  of  the  industry  will  have 
to  contend  with 

A  Full-Featured  Rig 

A  look  at  the  specifications  will  confirm  it 
is  quite  a  capable  transceiver.  First  of  all.  it 
features  wide  bandwidth  that  covers  the 
whole  10-meter  band,  and  it  is  totally 
microprocessor-controlled.  It  also  sports 
multimode  capability— AM.  FM,  CW,  and  both 
upper  and  lower  sideband — so  you  can  also 
use  radioteletype. 

Before  continuing,  a  word  about  CB-to-10 
conversion.  Of  course,  you  can  convert  aCB 
rig  to  10  meters  with  the  change  of  a  crystal 
and  retuning.  But  you  limit  your  output  to 
undertO  Watts,  and  the  CB  rig's  bandwidth 
limits  frequency  coverage.  Most  CB  conver- 
sions allow  only  one  mode  of  operation, 
So,  while  the  CB  conversion  might  seem      ^m 
economical,  it  really  can't  compete  with 
a  rig  like  the  AR-3300. 

The  tow-power  version  features  25 
Watts  output  on  CW  and  SSB  peaks  and 
8  Watts  output  on  FM.  The  high-power      mi 
version  features  100  Watts.  When  10 
meters  is  open,  the  low-power  version  is 
adequate.  During  the  peak  sunspot  years  of 
the  last  cycle,  I  had  a  lot  of  fun  with  mobile 
10-meter  sideband  from  a  converted  CB  rig 
wilh  12-Watts  peak-to-peak.  Since  we're 
several  years  from  the  sunspot  peak, 
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Photo  A.  The  Ranger  AR-S 500.  The  3300  and 3500  models  are 
except  for  their  final  stages,  which  output  25  and  100  Watts, 


however,  don't  discount  the  100- Watt  rig. 

The  transmit  section  of  the  Ranger  AR-3300 
boasts  carrier  suppression  that  is  better  than 
40-dB-below-peak  output.  Unwanted  side- 
band suppression  is  better  than  50-dB-be low- 
peak  output  (using  a  1-kHz  tone)  and  spurious 
radiation  is  better  than  50-dB-betow-peak 
output, 

Because  it  is  synthesized  and  micro- 
processor-controlled, the  AR-3300  is  very 
stable.  Frequency  stability  is  better  than  10 
ppm  after  a  15-minute  warmup,  Maximum  FM 
deviation  is  set  at  1.5  kHz  and  the  AR-3300 
uses  a  low-impedance  (500-600-Ohm) 
microphone 

On  the  receive  side  of  the  Ranger  AR-3300 
transceiver,  image  rejection  is  better  than 
70  dB  and  M  rejection  is  better  than  80  dB  for 
all  frequencies.  CW  and  SSB  selectivity 
is  4,2  kHz  at  -6dB,  and  6.6  kHz  at  -60  dB. 
For  FM  and  AM,  the  selectivity  figures 
are  6  kHz  at  -6  dB.  and  18  kHz  at  -60  dB. 


identical  rigs 
respective  I y. 


It  is  quite  a  capable 
transceiver," 


Sensitivity  is  better  than  0.3  uV  at  10  dB  S/N 
for  SSB  and  CW  and  better  than  0.5  uV  for 
12-dB  SI  NAD.  The  AR-3300  is  both  very 
sensitive  and  selective. 

This  rig  is  a  dual-conversion  superhetero- 
dyne receiver.  The  first  i-f  is  10,695  MHz  and 


the  second  is  the  standard  455 
kHz.  Dynamic  range  is  better 
than  lOGdS, 

For  portable  operation,  the 
AR-3300  *s  ideal.  Although  it's 
no  smatl-fry  at  7  x  9  x  2.5  inches 
and  about  4  pounds,  it  is  still  a  lot 
less  to  carry  than  the  standard 
100-Watt  mobile  rig.  Also,  with 
th©  low  power  AR-3300,  you'll 
find  you  can  use  a  small  power 
supply  to  run  it  at  your  home  station.  A  gel  cell 
or  an  auto  battery  can  serve  as  a  convenient 
power  supply  for  portable  operations,  The 
tow-power  version  draws  up  to  about  4  Amps 
on  voice  peaks  or  about  2,5  Amps  on  FM,  The 
high-power  version  should  draw  about  20 
Amps  on  peaks. 

Speaking  of  voice  peaks  and  audio,  the  AR- 
3300  delivers  more  than  enough  good  audio 
at  2  Watts  output.  You  should  find  that  you'll 
hear  CW  or  sideband  even  in  a  relatively  noisy 
environment. 

Operation  Controls 

The  rig  does  not  have  a  frequency  selection 
knob  in  the  center  Instead,  Clear  Channel 
has  opted  for  a  series  of  6  rocker  switches. 
Each  one  controls  a  segment  of  the  6-seg- 
ment  display.  The  buttons  also  control  scan 
rate  and  direction.  The  frequency  display 
gives  you  resolution  to  the  nearest  100  Hz. 
Just  below  the  frequency  control  switches  a 
series  of  momentary  contact  mode  but- 
^      tons  determine  how  the  rig  will  scan 
(programmed  or  memory).  Just  to  the 
right  of  the  frequency  control  switches 
three  pushbuttons  control  offsets  for  re- 
peater work.  The  rest  of  the  front  panel 
^      consists  of  controls  for  microphone  and 
rf  gain;  the  receiver  incremental  tuning 
(RIT)  control;  ail-mode  squelch;  function 
selector  (AM,  FM,  CW.  USB,  LSB);  and  the 
AF  gain  control.  LED  bar  meters  indicate 
received  signal  strength  and  transmitted 
power  output.  Other  LEDs  indicate  operating 
mode  (transmit,  receive,  standby*  split). 


The  selected  memory  channel  is  also  high- 
lighted with  an  LED. 

The  rear  panel  consists  of  a  targe  heatsink; 
antenna  connector  (standard  SO-239);  and 
jacks  for  an  external  speaker  and  CW  key 
(a  miniature  pJug),  There's  also  the  13.8-Vdc 
input  connector. 

Recommendations 

I  found  the  AR-3300  lo  be  a  very  good  rig, 
but  I  here  are  a  few  minor  annoyances. 

The  speaker  has  been  placed  on  the  ^ 
bottom  which  means  that  if  you  use  this 
on  a  car  seat  or  attach  it  to  the  floor,  then 
most  of  the  audio  is  directed  downward 
and  is  muffled.  If  you're  going  to  mount 
U,  I  would  suggest  putting  it  under  the 
dash  to  ge!  the  full  effect  of  the  speaker. 
And,  if  you're  using  it  at  home.  I  suggest  ^ 
using  the  mounting  bracket  as  a  tilt  bail 
so  the  audio  bounces  off  a  table  surface. 

Also,  the  RIT  control  is  limited  to  about  500 
Hz  above  and  below  the  center  frequency.  It 
does  an  adequate  job  for  signals  that  are  quite 
near  the  frequency  rn  the  yellow-green  dis- 
play, but  you'll  find  that  you  have  to  punch  the 
frequency  change  buttons  to  zero  in  on  the 
signal.  I  suggest  more  RIT  range  as  a  future 
improvement. 

Another  point  is  the  all-mode  squelch  and 


scanning.  The  rig  will  scan  a  programmed 
range  until  it  encounters  a  signal  that  breaks 
the  squelch.  Several  times,  though,  when  I 
compared  AR-3300  with  others  I  have,  I  found 
that  the  AR-3300  wouldn't  stop  on  signals  I 
thought  it  should  have.  When  1  loosened  the 
squelch,  the  signals  heard  on  the  other  rigs 
were  present.  Apparently,  the  AR-3300  re- 
quires a  relatively  strong  signal  to  open  the 
squelch. 


"J  wanted  a 

frequency 

selection  dial/' 


Although  I  suspect  many  operators 
won't  be  troubled  by  this.  I  wanted  a  frequency 
selection  dial  When  I  wanted  to  search 
through  a  range  of  frequencies  (without 
setting  the  scan),  I  found  it  very  awkward 
to  have  to  keep  pushing  the  frequency 
selection  buttons  to  move  up  or  down  in 
the  band.  Setting  the  scan  feature  wasn't 
convenient  when  all  I  wanted  was  to  casually 


roam  up  and  down  the  band.  Clear  Channel 
should  thrnk  of  adding  a  small  frequency 
selection  knob  to  the  front  of  the  rig,  rather 
than  relying  totally  on  the  scan  mode.  There 
is  more  than  enough  room  inside  and  out  to 
make  the  addition. 

Excellent  Choice 

Despite  these  drawbacks,  however, 
the  AR-3300  performed  very  welL  For 
example,  the  programmable  split  capa- 
_  bility  made  repeater  operation  easy. 
Further,  the  five  memories  made  it  easy 
to  check  five  of  my  favorite  frequencies 
when  I  used  the  AR-3300.  The  scan  rate 
was  more  than  adequate,  too. 

Memory  retention,  by  the  way, 
must  be  set  by  turning  the  squelch 
—      control  to  reset  which  enables  stor- 
age vottage  so  the  AR-3300  retains 
memory. 
The  AR-3300  remains  an  excellent  choice 
for  full-featured  10-meter  operation.  It's  a  rig 
that  occupies  an  enviable  market  niche  and. 
in  fact,  it  should  spur  the  market  itself. 


Marc  Stem  N1BLH  frequently  contributes  to 
our  pages.  His  professional  interests  include 
documentation  for  electronic  systems. 
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COMPUTERS 


5225  EHRLICH  RD 
TAMPA,  FL  33624 


300/1200  BAUD  int.  MODEMS  —  $89 

FREE  SOFTWARE  AND  MEMBERSHIP  TO  THE  SOURCE  &  COMPUSERVE 


c$?  Seagate 


micro 


i  c  s 


ultestarXT 

ultrcstar 
AT-286 


-20  mb  hard  drives—  $279  w/  controller 

-THEIR  ENTIRE  LINE  -  $CALL! 

$749 

10  mHz,  2FL.  GRAPHICS  CARD,  MONITOR,  TAR-SER,  CLK-CALENDAR,  640K,  MORE! 


-LOTS  OF  EXTRAS! 

10  mHz  MONO  MONITOR  &  GRAPHICS  CARD  STANDARD!  —  $  1  1 45 


USA 


1-800-255-1674 


FLA. 


1-800-330-0828 


CtftCLE  247  ON  READER  SERVICE  CARD 
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28th  ANNUAL 

TROPICAL  HAMBOREE 

ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  6-7, 1 988 

DADE  COUNTY  YOUTH  FAIR  GROUNDS 
Tamismi  Park,  10901  S.W.  84  Street  (Coral  Way),  Miami,  Florida 


Rr  R 


FREE  PARKING  15,000  VEHICLES 

1,000  INDOOR  SWAP  TABLES 

300  CAMPSITES  WITH  FULL  HOOKUPS 

200  COMMERCIAL  EXHIBIT  BOOTHS 

COMPUTERS  &  SOFTWARE 

HAMBOREE  DEALER  SPECIALS 


LICENSE  EXAMS 

PACKET  RADIO  PROGRAMS 

DX  FORUM 

RCA  FLORIDA  SECTION  LUNCHEON 

TECH  TALKS 

ACTIVITIES  FOR  NON-HAMS 


Registration:  S5.00  Advance  —  $6.00  Door.  Valid  both  days,  (advance  deadline  Jan.  30th) 

Swap  Tables,  2  days:  516.00  each.  Power:  $10.00  per  user. 

All  swap  table  holders  must  have  registration  ticket. 

Campsites:  SI  2.00  per  day,  includes  water,  power,  sanitary  hook-ups,  showers, 

(All  RV  vehicles,  tent  campers,  vans,  trailers  welcome  —  no  ground  tents,  please.) 

Headquarters  Hotel:  Miami  Airport  Hilton,  5101  Blue  Lagoon  Drive. 

Special  Hamboree  Rates;  555,00  Single  or  Double, 
Reservation  forms  available  through  Dade  Radio  Club  December  1  st 


Make  checks  for  Registration,  Swap  Tables  &  Campsites  payable  to: 
DADE  RADIO  CLUB,  P.O.  BOX  350045,  MIAMI,  FL  33135 


Exhibit  Booth 
Information: 
Evefyn  D.  Gauze ns, 
W4WYR,  Chairman 
2780  MW,  3rd  St 
Miami,  FL  331 25 
Telephone: 
(305)642-4139 


4- Page  Brochure 

Available  . 
December  1st 
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TINY  TNC-2 

PACKET  CONTROLLER 


A  MODERN  REDESIGN  OF  THE  WORLD  FAMOUS  TJVC-2 


TINY  SIZE,  TINY  PRICE,  HUGE  VALUE 

THE  PERFECT  TNC... 

-  FOR  THE  PACKET  NEWCOMER     - 

-  FOR  NET/ROM  NODES    - 

-  AS  A  SECOND  OR  THIRD  TNC    - 


•USES  UNMODIFIED  TNC-2  SOFTWARE  EPROMS 

*32K  RAM  AND  32K  EPROM  STANDARD 

•SUPPORTS  SOTH  RS-232  AND  TTL  COMPUTERS,  300-9600  BAUDS 

•EXTRUDED  ALUMINUM  CABINET  WITH  OVEN-BAKED  WRINKLE  FINISH. 

•ONLY  5*  *  7"  -  ABOUT  HALF  TNC-2  SIZE. 

•WATCHDOG  TIMER,  MODEM  DISCONNECT  HEADER.  12V  DC  OPERATION 


THE  BEST  VALUE  IN  A  VHF/HF  TNC 

PAC-COMM  TNC- 2 20     $159.95 

NOW  WITH  32K  RAM  STANDARD 

CONNECT  BOTH  HF  AND  VHF  RAOIOS  PERMANENTLY  - 

SELECT  FROM  THE  KEYBOARD 

IN  KIT  FORM  -  $129,95        INTERNAL  TUNING  INDICATOR  -  $44.95 


INTRODUCTORY  PRICE 

$109.95 

PLUS  SHIPPING 

pl  Aoonesses,  ado  m 


READY  TO  USE-NOT  A  KIT 

$119.95  AFTER  JANUARY  FIRST 
DELIVERY  BEGINNING 
NOVEMBER  I5tft 


COMtNQ  SOON  FROM 
PAC-COMM: 


A  SUPER  LOW  POWER  TNC  FOR  PORTABLE  USE 

•A  PLUG  m  TNCfNETWQRX  CARD  FOR  YOUR  PC 

■AS0         A  UMPOLtf   NEW  PACKET  PftOOUCr 


ACCESSORIES  -  12v  WALL  MOUNT  POWER  SUPPLY  $9.95 

RS-232  CABLE  $9.95,  C  64  CABLE  $12.95 

TERMINAL  SOFTWARE  FOR  THE  PCr  C-G4,  MAC  -  CALL 

PAC-COMM  SUPPORTS  ALL  PACKET  NETWORKING* 

NET/ROM,   TCP/IP,   COSI 


VKA 


Lnif#vEn 


WRITE  OR  CALL  FOR  OUR  NEW  CATALOG  OF  PACKET  EQUIPMENT,  SOFTWARE  AND  ACCESSORIES. 

TELEX:  650-266-1526  MCI 

FAX:  (613)  872-8696  TECHNICAL  INFORMATION 

(_  _  ft^frr*  hi ^ ^ ^ 7!TT^7Tn?V7:30  AM      11   PM  EASTERN 

P.oCo.n.n,  3652  We,,  Cypre,.  S...  Tamp,,  FL  33607) 


TOLL  FREE 
(ORDERS  ONLY) 
800-223-351 1 

EXCEPT  FLORIDA 


(813)  874-2080 
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Continued  from  page  f3 

the  wrong  part  of  the  cycle  could  cause  the 

switching  [rartsieni  to  double  the  voltage  and 
blow  capacitors.  My  coil  uses  capacitors  with 
a  voltage  rating  which  is  twice  thai  of  the 
primary  circuit .  so  J  do  not  use  a  variac  on  my 
system,  Set  the  gaps  on  the  spark  gap  plates  to 
about  Vfc  inch  on  each  gap,  then,  using  alliga- 
tor clips  on  the  power  leads,  to  the  Tesla 
primary.  Tap  onto  the  primary  at  about  2 
turns  in  from  the  end  of  the  winding.  When 
you  arc  sure  everything  is  connected  correct- 
ly, plug  in  the  power  and  bring  up  the  variac 
slowly.  At  this  point  a  loud  crackling  noise 
will  become  evident  as  the  primary  circuit 
spark  gap  breaks  down,  the  spark  from  this 
gap  should  be  blue  and  bright. 

With  the  lights  turned  down*  a  corona  at  the 
top  of  the  secondary  should  be  plain  to  see. 
Further  adjustment  to  VA  turn  on  the  Teslii 
primary  should  bring  improved  results.  You 
will  also  find  that  fine  adjustment  of  the  spark 
gap  also  leads  to  improved  results,  since  the 
gap  has  some  effect  on  the  frequency  of  oper- 
ation. In  some  cases  the  bottom  end  of  the 
secondary  must  be  wrapped  in  polyethylene 
to  prevent  discharge  between  the  primary  and 
secondary.  I  had  no  problems  bringing  my 
Tesla  coil  to  resonance  with  the  hit  and  miss 
method-  However,  for  those  with  a  signal 
generator  and  oscilloscope,  one  can  tunc  up 
the  system  more  scientifically. 

For  those  readers  with  such  equipment, 
you  can  tune  up  the  coil  as  follows:  First, 
isolate  the  secondary  and  place  a  few  loose 
turns  of  wire  around  the  bottom  of  the  sec- 
ondary and  connect  this  wire  to  a  signal  gen- 


Photo  C  Tesla  primary-  spark  gap  setup  as  described  in  text. 


erator  covering  150-450  KHz.  Next,  connect 
the  top  electrode  to  the  vertical  input  of  an 
oscilloscope  through  a  I  megohm  resistor. 
Take  the  bottom  connection  of  the  secondary 
and  book  it  to  the  ground  terminal  of  ihc 
scope.  Adjust  the  frequency  of  the  signal  gen- 
erator until  the  rising  signal  amplitude  of  the 
coil's  sell-resonant  frequency  is  observed.  If 
you  built  the  secondary  according  to  the  plans 
in  this  article,  you  should  fmd  the  self- reso- 
nant frequency  to  be  around  380  KHz.  The 
primary  coil  must  resonant  with  the  sec- 
ondary, so  it  must  be  tuned  also. 

To  tune  the  primary,  the  spark  gap  must  be 
shorted  to  effectively  put  the  capacitors  in 
parallel  with  the  primary.  Connect  the  oscil- 
loscope across  the  primary  and  inductively 
couple  the  signal  generator  to  the  primary. 
The  signal  generator  is  generating  the  same 


signal  used  to  detect  resonance  in  the  sec- 
ondary. Adjust  the  alligator  clips  on  each  side 
of  the  primary's  center  tap  until  resonance  is 
observed  on  the  scope .  The  secondary's  form 
should  not  be  anywhere  near  the  primary  for 
this  operation. 

Start  the  Show 

My  Testa  coil  is  put  into  operation  whenev- 
er guests  or  nephews  arrive  at  my  home.  It 
has  also  been  demonstrated  at  our  local  col- 
lege for  the  electronics  and  physics  depart- 
ments. The  reaction  is  alwavs  the  same.  The 
sight  of  lightning  bolts  close  up,  made  on 
demand,  is  really  something  to  be  seen. 

Jon  Enoch  is  an  electronic  technologist  for 
a  Canadian  research  and  development 
company. 
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ithaea  NY  14850 


Cubic  Inch  Keyer 


Enjoy  comfortable  iambic  keying  on  the  HW-8 


The  recent  purchase  of  an  HW-8  QRP 
transceiver  rekindled  my  intercut  in 
CW,  The  code  may  not  be  as  exciting  as 
packet  or  some  of  the  other  new  facets  of 
amateur  radio,  but  many  enjoy  it.  It  is  good  at 
producing  usable  contacts  at  very  low  power 
levels.  But  as  I  went  about  gathering  the  ac- 
cessories for  my  first  QRP  foray  into  the 
woods,  I  ran  into  a  snag.  What  to  use  for  a 
CW  key?  My  J -38  style  key  on  its  heavy  brass 
base  was  on  loan  to  a  couple  of  fledgling 
novice  friends. 

I  tried  another  key  and  a  few  homemade 
substitutes  and  made  a  discovery— without  a 
solid  base  on  the  key  and  a  table  to  rest  both 
the  key  and  my  arm  on,  I  don1!  send  very 
good  code!  I  hope  to  lake  the  rig  places  where 
there  aren't  tables,  and  since  thev  are  darned 
difficult  to  backpack,  I  had  a  problem.  Be- 
sides, I've  been  spoiled  by  the  keyer  in  the 
"Big  RigT  and  the  sweet  Bencher  paddle  I 
have  attached  to  it.  Some  experimenting  with 
the  Big  Rig  proved  that  I  can  send  much  better 
code  using  a  keyer  and  paddle  than  a  straight 
key  in  positions  likely  to  be  encountered 
while  camping.  My  goal  was  clear— 1  needed 
to  build  a  keyer  suitable  for  taking  camping 
with  the  rig.  But  was  it  practical? 
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Photo  A,  Top  vieu  of  the  keyer 


Fig.  /  Schematic  for  the  Cubic-inch  Keyer, 


It  would  have  to  be  small  enough  to  fit  into 
the  rig;  I  didn't  want  any  more  boxes  and 
cables  to  worry  about.  It  needed  to  be  simple 
enough  to  complete  quickly  since  1  have 
enough  grandiose— and  unfinished— projects 
around.  And  it  would  have  to  draw  low  cur- 
rent to  minimize  the  load  on  the  station  bat- 
tery power  supply.  Alter  searching  through 
literature  dealing  with  keyer  designs,  I  settled 
on  the  keyer  ICs  produced  by  Curtis  Electro 
Devices,  These  16-  and  18-pin  DIP  packages 
handle  nearly  all  of  the  keyer  functions  on  the 
single  chip.  They  are  CMOS  and  draw  almost 
no  current.  Thev  feature  self-completing 
dots,  dashes,  and  spaces;  built-in  side  tone 
generator,  weight  control,  key  debouncing, 
and  good  rf  immunity .  Both  single-lever  and 
iambic  (squeeze)  paddles  can  be  used  with 
them.  They  sounded  perfect. 

Hutting  on  the  Squeeze 

A  quick  call  to  Curtis  got  the  differences 
between  the  various  versions  of  the  keyer 
chips  sorted  out.  They  produce  4  basic  keyer 
ICs.  The  8044  M  is  an  1 8 -pin  DIP  basic  keyer 
with  provisions  to  drive  a  speed  meter  direct- 
ly. The  8044B  keyer  chip  operates  with  a 


special  squeeze  key  mode.  An  extra  element 
opposite  the  last  one  sent  is  sent  when  the 
squeeze  lever  is  released.  The  8044BM  has 
both  of  these  features,  and  the  8044  has  nei- 
ther. Since  I  have  never  used  the  special 
squeeze  technique  and  had  neither  the  need  or 
the  space  for  a  speed  meter,  I  chose  the  8CW4. 
I  placed  the  order  during  the  same  phone  call 
and  three  days  later  the  chip  arrived.  After  a 
few  minutes  of  peering  at  the  documentation 
and  sample  keyer  schematic  supplied,  I 
dragged  out  the  CSC  Protoboard  and  sat 
down  in  front  of  the  junkbox  to  do  some 
breadboardmg.  The  circuit  shown  evolved. 

Looking  at  the  left  side  of  the  keyer  sche- 
matic, pins  2  and  7  are  the  connections  to  the 
keyer  paddle.  The  R  and  C  networks  associat- 
ed with  pins  3  and  6  provide  the  timing  for  the 
debounce  circuitry.  The  element  timing  net* 
work  has  its  resistor  across  pins  8  and  9  and 
the  associated  capacitor  across  pins  9  and  10. 
The  capacitor  should  be  a  stable  type  such  as 
mylar"*  dielectric,  Curtis  does  not  recom- 
mend the  use  of  disk  ceramics  here.  The 
application  note  suggested  that  CI  be  a 
0,15uf.  and  Rl  and  R2  be  500k  and  100k. 
respectively.  I  couldn^t  find  a  0.15uf  mylar 
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Photo  B,  The  Keyer  ami  jack  ins  tailed  on  the  inside  rear  panel  off  he  HW-8, 


capacitor,  so  I  used  Kevins  first  law  of 
homebrewing:  *  If  you  don't  have  the  right 
size,  use  what  you  have  and  adjust  the  part 
connected  to  it  accordingly ! ' ' 

[  used  a  0.22uf  mylar  capacitor  at  CI. 
A  150k  resistor  at  R2  worked  well  with 
it  on  the  breadboard  to  give  me  a  comforta- 
ble speed  range.  High-speed  CW  operators 
might  want  to  reduce  R2  back  to  100k,  or 
lower  CI  to  the  recommended  value  (.  15uf) 
to  shift  the  speed  range  more  toward  the 
top  end,  I  mounted  the  speed  control  pot 
Rl  on  the  circuit  board  instead  of  on  the 
outside  of  the  rig.  I  find  that  I  operate  at  pretty 
much  the  same  speed  most  of  the  time,  and 
if  I  need  to  slow  down  r  just  increase  the 
spacing  between  the  characters  producing  a 
Farasworth-type  .spacing.  It  would  be  a  sim- 
ple matter  to  run  leads  to  a  pot  mounted  on 
the  rear  of  the  HW-8's  chassis  tor  external 
adjustment . 

Continuing  up  the  right  side  of  the  chip, 
pins  11-13  are  associated  with  the  timing  and 
drive  for  the  si  del  one  generator  in  the  chip. 
Since  the  HW-8  has  its  own  sideione,  these 
pins  are  not  used  and  so  left  open.  Pin  14  is 
the  output  from  the  keyer.  It  swings  positive 
when  the  keyer  is  making  an  element  and 
rests  at  ground  during  the  spaces.  The  HW-8 
needs  to  have  its  keyline  pulled  low  to  send  an 
element,  so  Q I  is  used  to  invert  the  signal  and 
provide  sufficient  current  sink  capability. 
The  base  drive  is  limited  by  R5.  This  arrange- 
ment should  work  with  almost  any  battery- 
powered  rig  that  has  a  positive  voltage  that 
must  be  pulled  down  to  key,  with  currents  up 
t<i  about  50  mA.  Transmitters  in  which  all  of 
the  current  in  the  final  amplifier  runs  through 
the  keyline  might  need  a  huskier  transistor  at 
Ql  and  some  more  base  drive. 

Pin  15  is  the  manual  key  input  and  also  the 
weight  control  pin.  The  rig  al  ready  has  provi- 
sions for  a  straight  key.  and  a  1:1:3  weigh 
ratio  is  fine  by  me.  so  in  the  interests  of 
simplicity,  this  input  is  unused.  You  can't 
totally  ignore  it*  however;  it  must  be  pulled 


up  to  Vdd  through  100k.  I  forgot  and  the  chip 
started  breaking  into  spurious  oscillations  af- 
ter a  few1  seconds  each  time  it  was  turned  on 
until  1  put  the  resistor  in. 

Pin  16  is  Vdd*  the  positive  supply  input  and 
pin  I  is  Vss,  or  ground.  A  22uf  capacitor 
bypasses  the  chip.  The  zener  diode  is  used  to 
drop  the  12-16  volt  supply  at  the  radio  to 
within  the  5-10  volt  operating  range  of  the 
8044.  I  looked  at  several  different  Ways  of 
developirtg  a  fixed,  stable  voltage  source. 
Unfortunately  they  all  used  more  current  by 
themselves  than  the  entire  keyer  draws!  Even 
though  the  supply  voltage  to  the  keyer  will 
vary  as  the  buttery  input  to  the  HW-8  sags,  I 
have  not  noticed  any  real  problem  yet.  I  test- 
ed the  keycr/radio  combination  over  a  9-16 
volt  range.  A  slight  slowdown  at  the  tower 
voltage  was  just  noticeable ,  but  the  HW-8 
was  sounding  rather  sickly  at  that  point  any- 
way. The  circuit  only  draws  50  microam- 
peres most  of  the  time,  and  just  about  3  mil- 
liampercs  when  the  elements  are  being  sent 
and  the  base  of  Ql  is  being  driven.  A  nine- 
volt  battery  would  power  it  for  a  long  lime.  If 
I  had  only  a  battery  clamp  for  a  transistor 
battery  instead  of  the  zener  on  hand,  the  keyer 
might  well  have  featured  a  *  'self-contained" 
power  supply! 

The  Final  Version 

After  breadboard ing  the  circuit  and  adjust- 
ing component  values,  it  was  time  to  build 
the  final  version.  1  used  point-to-point  wiring 
on  a  small  piece  of  perforated  vectorboard. 
The  1C  was  socketed  as  recommended  by 
Curtis,  and  I  had  to  drill  3  holes  in  the  board 
to  mount  the  potentiometer.  The  resist- 
ors were  mounted  vertically  to  conserve 
board  space.  1  made  no  attempt  to  serious- 
ly miniaturize  the  unit*  but  the  choice  of  a 
physically  smaller  capacitor  and  potentiome- 
ter and  1/8-Watt  resistors  would  probably 
allow  the  unit  to  be  shrunk  to  half  its  current 
size.  As  it  stands  now,  the  keyer  measures 
about  1 .50  x  1 .00  x  .750  inches,  or  just  a  bit 
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Photo  C  WBIEMSand  the  Cubic-inch  Keyer  in  the 
field. 

more  than  a  cubic  inch,  hence  the  name, 

I  installed  the  keyer  in  the  HW-8  along  the 
rear  of  the  cabinet  by  using  a  single  post  and 
some  4^0  hardware  to  support  it  off  the  rear 
wall.  A  3-terminal  jack  was  installed  for  the 
paddle  to  plug  into  just  above  the  standard 
key  jack.  Power  was  taken  from  the  power 
switch  on  the  front  panel  and  the  keyline  and 
ground  were  taken  from  the  original  key  jack. 
The  unit  checked  out  tine  when  first  powered 
up.  The  only  quirk  it  has  is  that  it  always 
sends  a  single  dash  as  soon  as  it  is  turned  on. 
This  could  be  avoided  by  connecting  the 
keyer  power  line  to  the  battery  side  of  the 
power  switch  instead  of  the  radio  side.  That 
way.  whenever  the  battery  is  connected*  the 
keyer  would  power  up.  In  that  case,  if  the 
HW-8  was  not  turned  on  at  the  time,  the  dash 
sent  would  have  no  effect.  I  prefer  to  have  the 
power  switch  tum  off  everything,  so  I  live 
with  the  dash. 

Adding  the  keyer  to  the  little  rig  has  made 
operating  it  a  real  pleasure.  Using  a  paddle 
works  out  just  fine  when  camping,  and  I 
found  a  lightweight  second  paddle  to  dedicate 
to  the  task.  The  first  field  lest  was  on  a  north 
country  fishing  trip.  The  rig  was  packed  up 
on  the  motorcycle  and  survived  the  bouncing 
ride  and  a  fiat  tire  to  perform  splendidly  at  a 
rented  cabin  for  several  days  until  the  battery 
ran  down,  I  have  even  taken  to  using  it  at  the 
home  station  for  casual  contacts  instead  of  the 
"  Big  Rig/ '  propping  it  up  on  the  arm  of  my 
easy  chair  along  with  the  Bencher  paddle  and 
running  a  prece  of  coax  over  to  the  station 
antennas. 

\1\  gold  was  u>  build  a  simple  keyer  with  a 
low  current  drain  of  small  size  and  with 
good  performance.  With  a  maximum  drain  of 
3  milliamperes,  a  size  of  just  over  a  cubic 
inch,  and  performance  equal  to  the  keyer  in 
the  "Big  Rig,'  1  feet  the  goals  were  accom- 
plished, There's  only  one  problem.  Since 
they  enjoyed  playing  with  it  so  much  on  the 
fishing  trip*  the  HW-8  and  built-m  keyer  are 
now  on  loan  to  my  friends*  KB2ATZ  and  her 
OM  KB2AUA.  Oh  well— they  gave  me  my 
straight  key  back!  73! 
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2934  Banks  Su 
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Repeater  Controller 

PC  Board 


How  to  get  back  on  the  air  again 
quickly  if  your  microprocessor- 
controlled  repeater  dies. 


in  this  modern  day  of  microprocessor-con- 
trolled radios,  it's  rare  to  find  a  repeater 
that  doesn't  speak  to  you  in  its  synthesized 
voice.  Many  repeater  clubs  have  paid  thou- 
sands of  dollars  for  these  machines  that  can 
speak  hundreds  of  words  in  male  or  female 
voices.  They  do  everything  under  the  sun 
except  fix  themselves  or  detect  a  dying  mem- 
ory backup  battery.  Now,  here's  how  to  get 
back  on  the  air  quickly  with  an  inexpensive 
repeater  controller  board  when  your  repeater 
is  on  the  fritz, 

As  useful  as  these  silicon-based  brains  have 
become,  they  still  have  one  major  drawback: 
Once  one  dies,  the  repeater  remains  dead 
until  someone  skilled  enough  can  fix  it.  This 


can  render  a  busy  repeater  useless  for  days  or 
weeks  until  the  controller  can  be  reiastalled 
and  reprog rammed. 

Constructing  the  Board 

An  inexpensive  repeater  controller  board 

can  now  be  built  in  a  few  hours  with  off-the- 
shelf  pans  and  kept  for  emergencies.  It  does 
not  have  an  autopatch  or  IDer,  nor  is  it  run  by 
a  microprocessor,  but  it  will  get  you  on  the  air 
again  quickly. 

My  repeater  controller  board  is  a  combina- 
tion of  several  basic  circuits  containing  the 
standard  hold-over  timer  (HOT)  and  time-out 
timer  (TOT),  It  has  the  option  of  keying  up  a 
transmitter  by  VOX.  When  using  VOX,  au- 


dio from  the  receiver's  audio  stage  or  speaker 
brings  up  the  transmitter.  It  is  not  necessary 
to  open  a  radio  and  dig  into  its  squelch  cir- 
cuitry to  find  a  point  that  operates  a  carrier- 
operated  relay  (COR). 

The  heart  of  the  circuit  is  a  combination  of 
two  555  timer  ICs,  one  used  as  the  HOT  and 
the  other  the  TOT,  and  a  CMOS  4001  quad 
NOR  gate  which  performs  a  variety  of  func- 
tions. I  chose  the  4001  because  it  has  four 
separate  NOR  gates— each  gale  with  two  in- 
puts—which can  accommodate  one  or  two 
separate  conditions  to  activate  the  repeater 
(such  as  COR  and  PL). 

Pins  1 3  and  1 2  of  NOR  gate  A  must  both  be 
at  a  logic  low,  making  pin  1 1  high  to  activate 
the  repeater.  I'll  call  pin  13  the  COR  input 
and  pin  12  the  VOX/ PL/Burst  input.  DIP 
switch  I  is  set  OFF  (or  open)  if  the  COR  input 
is  used,  and  DIP  switch  2  is  set  OFF  {or  open) 
if  the  VOX/PL/Burst  input  is  used.  If  not 
using  one  of  the  inputs*  setting  its  respective 
DTP  switch  to  ON  (or  closed)  will  pull  the 
gate  low  and  enables  it,  allowing  transmitter 
keying  information  to  activate  the  other  gate 
input. 

The  COR  gate,  if  used,  can  be  pulled  low- 
by  a  logic  low  through  CR- 1 T  or  by  2  volts  or 
more  to  the  base  of  Q-l  which  inverts  it  to  a 
tow.  The  VOX/PL/Burst  gate  can  be  pulled 
low  through  CR-2,  or  by  2  volts  or  more 
through  CR-2  to  the  base  of  Q-2  which  in- 
verts  it  to  a  low.  Diodes  CR-4  and  5  are  used 
for  different  inputs  to  Q-2  for  several  func- 
tions, CR*3  and  CR-4  are  used  if  a  "Tone 
Burst*  is  needed  to  initiate  the  repeater  after 
the  TOT  has  timed  out,  either  by  actual  carri- 
er timeout  or  non-use.  CR-5  is  used  when 
using  VOX  (CR-3  and  4  must  be  removed) 
and  rectifies  the  audio  from  the  LM-386 
(used  as  the  VOX  driver)  to  turn  on  Q-2. 


Photo  A.  Repeater  controller  PC  board  with  2  ICOM  4ATs  in  a  portable  repeater  package, 
mounted  on  an  aluminum  plate. 


Photo  B.  Repeater  controller  PC  btmrd  at- 
taches to  an  ICOM  HT  with  a  rubber  band  for 
fast  emergency  repeater  use. 
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Fig.  /  Schematic  for  the  repeater  controller  htHird* 


Proper  conditions  of  pins  12  and  13  make 

[he  gate's  output,  pin  1 1 ,  assume  a  high  logic 
state.  Subsequently,  the  logic  high  goes  to  the 
base  of  transistor  Q-3,  which  pulls  down  the 
timing  capacitor  of  the  HOT  555  timer  to  a 
low  logic  state.  The  timer's  output  at  pin  3 
then  turns  on  as  long  as  the  output  of  NOR 
**A* "  gate  Is  high.  The  time  delay,  usually 
about  3  seconds,  is  set  using  C-6  and  R-13. 
The  timer's  output  turns  on  transistor  Q-4  and 
keys  the  transmitter. 

The  outpui  of  NOR  gate  "A",  pin  11, 
also  affects  the  input  of  NOR  gate  *  B"  This 
gate  now  acts  as  an  inverter  and  its  out- 
put ai  pin  3  goes  low  to  discharges  capacitor 
C-1L  As  this  capacitor  discharges  NOR 
*C*  input  pins  5  and  6  momentarily  as- 
sume a  low  logic  state.  The  gate  inputs  stay 
low  until  C-1 1  is  again  charged  through  R- 
14.  During  this  low  state  the  gate's  output, 
pin  4.  goes  high  for  several  milliseconds  and 
turns  on  Q-4. 

Transistor  Q-4  then  discharges  the  timing 
capacitor  of  the  TOT,  C-10,  and  causes  the 
TOT  555  output  pin  3  to  go  high.  This  output 
is  connected  to  pin  4  (RESET)  of  the  HOT 
555.  enabling  it  to  key  the  transmitter,  The 
TOT  resets  to  its  maximum  time  (typically  90 
seconds  to  3  minutes)  every  lime  the  output  of 
NOR  gate  "A"  goes  high  (i.e.,  every  time  a 
carrier  is  initially  detected).  If  the  beginning 
of  a  carrier  is  not  detected  within  the  allotted 
time  envelope  of  the  TOT,  its  output  will  go 
low.  The  HOT's  reset  pin  will  assume  a  low 
logic  state  thereby  turning  off  the  transmitter. 
In  the  event  of  timeout,  a  momentary  break  in 
the  repeater  user's  transmission  will  re-en- 
able the  repeater. 

Note  the  unusual  wiring  configuration  of 
both  555  timers.  Pins  2  (trigger)  and  6  (dis- 
charge) are  tied  together,  and  pin  7 


threshold)  is  not  used.  Also  note  that  both 
timing  capacitors,  C-7  in  the  HOT  and  C-10 
in  the  TOT,  are  connected  to  the  working 
voltage  (Vcc)  bus  and  NOT  ground.  This 
allows  us  to  use  the  555s  as  "Missing  Pulse 
Detectors"  without  using  additional  compo- 
nents shown  in  manufacturers'  information 
manuals.  The  same  timing  formula  is  still 
used, 

T  =  C  x  R  x  U 

where  the  timing  in  seconds  =  capacitance  in 
mF  times  resistance  in  meeohms  times  LI. 
Use  only  high  quality  tantalum  capacitors 
with  values  up  to  100  uF,  The  timing  resis- 
tors should  not  exceed  resistance  values 
over  10  M. 

If  a  TOT  is  not  desired,  do  not  install  the 
TOT  555  on  the  PC  board,  or  use  1C  sockets 
and  simply  remove  it.  The  HOT  will  work  as 
long  as  its  pin  reset  pin,  4,  is  held  high.  This 
pin  is  internally  pulled  high,  but  good  design 
practices  say  it  should  be  tied  high  externally 
to  the  +  supply  line. 

The  LM-386  is  a  general  purpose  400  mW 
audio  amp  requiring  a  minimum  of  external 
components.  It  can  be  used  for  a  variety  of 
applications;  A  VOX  driver,  a  line  driver,  an 
amplifier  to  drive  a  small  speaker,  and  as  an 
audio  preamp  for  some  transmitters  requiring 
amplified  mikes.  Pins  I  and  8  of  the  LM-386 
determine  its  gain.  If  the  two  pins  are  not 
used,  the  voltage  gain  is  about  22 .  If  a  capaci- 
tor (any  value  of  2,2  to  10  uF)  is  connected  to 
these  two  pins,  the  voltage  gain  is  about  200. 
For  our  purposes  we  usually  will  not  need  the 
extra  capacitor. 

The  LM-386  wilt  operate  anywhere  from  5 
to  12  volts;  be  certain  not  to  subject  it  to  more 
than  15  volts.  The  outpui  of  the  LM-386  is  pin 
II  of  the  edge  connector.  If  using  the  LM- 


386  as  a  VOX  driver,  I  recommend  using  a  10 
to  12  volt  working  voltage.  This  will  produce 
peak  voltages  high  enough  to  turn  on  Q-2 
after  being  rectified  by  diode  CR^L  Also,  if 
using  VOX,  make  sure  there  is  a  load  on  the 
LM-386  output.  If  a  loudspeaker  is  not  need- 
ed, the  output  MUST  be  terminated  with  R-6, 
a  IO~Ohm  resistor  If  the  output  is  not  termi- 
nated, C-1 7  will  charge  high  enough  to  keep 
Q-2  turned  on. 

Assembly  and  Testing 

The  Repeater  Controller  can  be  assembled 
on  small,  single-sided  PC  board  with  a  stan- 
dard J  5-pin,  .156  spacing  edge  connector  for 
easy  installation.  There  are  several  types  of 
switches  available  for  the  power  and  repeat/ 
off/test  switch.  If  not  needed,  simply  place 
jumpers  in  the  proper  holes.  The  repeat/off/ 
test  switch  can  be  vertically  mounted,  or,  if 
using  the  board  in  a  **card  cage",  can  be  a 
90-degree  type  to  make  it  accessible  from  the 
backplane.  I  designed  the  PC  board  to  accom- 
modate switches  and  el  iminate  the  need  for  an 
additional  control  panel. 

There  are  three  jumpers  required  on  the 
board:  Each  555  requires  a  jumper  on  the 
solder  side  of  the  PC  board  between  pins  2 
and  6  (JUMP-1  and  JUMP-2).  Use  insulated 
wire  or  sleeving,  JUMP-3  is  on  the  compo- 
nent side  of  the  board  and  connects  the  LM- 
386  to  the  Vcc  line. 

The  voltage  regulator  is  only  required  for 
input  voltages  over  13  volts.  Except  for  using 
VOX.  all  circuits  will  work  equally  well  any- 
where from  5  to  12  volts,  If  using  VOX,  the 
working  voltage  should  be  from  9  to  13  volts 
to  derive  a  higher  peak  outpui  value  to  be 
rectified  and  turn  on  Q-2. 

The  4001  quad  NOR  gate  has  an  unused 
spare  gate  which  can  be  used  for  custom 
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Fig.  2.  Parts  layout. 


applications.  I  have  tied  Che  inputs  low,  so 
don't  forget  to  break  the  traces  if  you  decide 
louse  them. 

VR-2  regulates  audio  to  the  LM-386  amp. 
VR-1  is  used  for  adjusting  the  proper  audio 
level  to  the  transmitter.  If  the  repeat  audio 
sounds  *  "tinny  *\  cut  the  trace  at  X-l  on  the 
solder  side  of  the  PC  board  and  install  a 
low -pass  filter,  consisting  of  R-12  and  C-12, 
1  found  that  using  a  2.2k  resistor  at  R-12  and 
inserting  a  capacitor  substitution  box  will  al- 
low a  proper  value  to  be  easily  found  while 
listening  to  repeat  audio.  A  fixed  value  can 
then  be  installed  at  C-12.  If  R-l  1  is  needed. 
the  value  of  R-  i  2  can  be  critical  if  R- 1 1  is  be- 
low 6.8k. 

If  audio  is  used  from  a  radio's  external 
speaker  jack,  the  internal  speaker  will  proba- 
bly disconnect.  If  an  external  speaker  is  not 
used,  a  10-Ohm  load  resistor,  R-5,  should  be 
used  on  the  PC  board.  If  this  resistor  is  not 
needed,  use  a  small  value  decoupling  resistor 
in  its  place.  Adjust  the  volume  control  from 
1/3  to  1/2  open  to  assure  proper  frequency 
response  if  the  speaker  amp  feeds  repeat 
audio, 

The  DIP  switch  sets  the  time  of  the  HOT 
and  selects  the  configuration  used  to  key  the 
transmitter.  It  can  also  be  used  for  testing  the 
board.  To  test  the  HOT  and  TOT,  set  all  4 
DIP  switches  to  OFF  (or  OPEN)  and  apply 
power  to  the  board.  Neither  LED  should  be 
on.  Set  switches  1  and  2  ON  (or  CLOSED) 
and  both  LEDs  should  turn  on*  Next,  set 
switch  1  OFF;  the  HOT  LED  should  stay  on 
for  about  5  seconds,  and  the  TOT  LED 
should  stay  on  for  the  time  determined  bv 
C-IO  and  R-16.  Then  set  DIP  switch  I  OFF 
and  switch  2  ON+  The  HOT  and  TOT  LEDs 
should  stay  on  for  the  same  times  as  in  the 
previous  step. 

DIP  switches  I  and  2  add  parallel  1-M 
resistors,  R-7  and  8.  across  the  timing  resis- 
tor. R  13.  of  the  HOT,  If  using  a  4.7  uF 
timing  capacitor  at  C-7  and  R-l 3  is  1  M,  one 
of  the  DIP  switches  on  will  produce  a  timing 


of  approx.  2.5  seconds,  and  1.75  seconds 
with  both  switches  on. 

Any  other  timing  configuration  for  Ct  and 
Rt  will  work  OK  for  approximately  the  same 
timing  periods,  such  as  using  a  2. 2  uF.  capac- 
itor for  C-7  and  2+2-M  resistors  for  R-7,  8, 
and  13,  If  you  use  a  1-uF  value  for  C-7*  then 
use  4.7-M  resistors  for  R-7,  8,  and  13.  Make 
sure  you  observe  polarity  markings  for  tanta- 
lum capacitors! 

Some  radios,  such  as  the  ICOM  HTs,  have 
the  mike  audio  and  PTT  lines  combined  so 
that  keying  the  microphone  actually  connects 
the  mike  cartridge  and  keys  the  transmitter. 
If  you  are  using  such  a  radio,  connect  the 
edge  connector  pin  12  (repeat  audio  out)  to 
the  mike/PTT  common  input,  and  install 
R-l  I  on  the  PCB.  This  resistor  couples 
the  PTT  transistor,  Q-5,  to  the  transmit  au- 
dio line,  and  pulls  the  iiudio  line  low  enough 
to  key  the  transmitter  but  not  so  low  as  to 
distort  or  significantly  decrease  the  audio 
level  to  the  transmitter.  A  10k  resistor  works 
well  for  most  ICOM  portables,  but  for  some 
others  I  had  to  use  different  values  down 
to  3.3k. 

The  PTT  transistor,  Q-5,  goes  low  (to 
ground)  to  key  the  transmitter.  A  small  value 
transistor  that  will  handle  100  mA.  such  as  a 
2N2222  or  a  2N3904,  is  usually  sufficient  to 
key  most  transmitters.  One  of  my  radios  is  an 
old  GE  Master  Pro  mobile  which  I  made  into 
a  repeater.  This  uses  a  big  PTT  relay,  so  I 
allowed  room  on  the  PCB  for  a  2N3053  tran- 
sistor which  will  handle  750  mA,  enough  to 
activate  nearly  any  relay.  Make  sure  a  protec- 
tion diode  is  connected  across  any  relay  used. 
The  value  of  Q-5*s  base  resistor,  R-l 7,  may 
have  to  be  changed,  depending  upon  what 
transistor  is  used,  its  gain,  and  how  much 
current  is  needed. 

The  current  demands  of  the  board  vary 
considerably,  depending  upon  what  type  of 
555  is  used,  and  whether  or  not  the  LM-386  is 
used.  Even  the  voltage  regulator  itself  will 
pull  5  mA  or  more  in  the  standby  mode. 


Using  the  4001,  2-standard  555  timers,  and 
an  LM-386.  the  current  consumption  is  about 
23  mA  at  12  volts  in  the  standby  mode  with- 
out using  a  voltage  regulator,  and  about  20 
mA  more  with  each  LED  on . 

If  current  consumption  is  of  great  conse- 
quence, use  CMOS  555  timers  (C555K  Using 
the  400 1  and  2-CMOS  555s,  the  standby  cur- 
rent is  only  500  nanoamps  (0,5  mA)  at  12 
volts!  The  LM-386  draws  5  mA  at  12  volts. 
This  is  a  primary  consideration  if  using  the 
repeater  controller  on  its  own  battery,  or  if 
connected  directly  to  an  HTs  self-contained 
battery. 

Repeater  Controller  PCB  Connections 

Connecting  the  Repeater  Controller  Board 
is  relatively  simple,  but  several  hasie  under- 
standings of  "repeater  lingo"  is  necessary; 
•  Carrier  Operated  Relay  (COR).  The  term 
used  when  opening  a  squelch  gate  activates  a 
relay  or  performs  a  function.  Most  amateur 
repeaters  use  this  method  for  enabling  the 
repeater* s  transmitter.  A  point  in  the  receiv- 
er's squelch  circuitry  should  be  found  that 
goes  from  a  lower  voltage  when  squelched  to 
a  higher  voltage  when  unsquelched* 

Pin  7  of  the  repeater  controller's  edge  con- 
nector is  to  be  connected  to  the  squelch  point 
if  an  open  squelch  goes  more  positive.  The 
minimum  open  squelch  voltage  to  pin  7  is 
approximately  2  volts  DC  (depending  upon 
the  transistor  used  at  Q-l ).  with  a  maximum 
of  15  volts  with  R-l  at  I  Ok  and  R-2  at  4.7k. 
The  maximum  voltage  unsquclched  should 
be  below  the  transistor's  turn-off  point,  ap- 
proximately .5  vohs  or  less.  If  a  point  cannot 
be  located  where  the  unsquelched  voltage  is 
less  than  .5  volts,  then  a  voltage  divider  resis- 
tor, R-3,  must  be  used.  The  value  of  this 
resistor  must  keep  the  unsquelched  voltage 
less  than  .5  volts  and  at  the  same  time  main- 
lain  about  2  volts  or  more  with  the  squelch 
open*  If  R-7  is  used,  the  voltage  must  be 
measured  at  the  point  where  R-7,  R-L  and 
R-2  are  connected.  A  resistance  substitution 
box  can  be  used  to  quickly  find  the  correct 
value. 

If  a  point  is  located  that  goes  low  in  the 
unsquclched  state,  then  connect  it  to  pin  6  of 
the  edge  connector.  It  tmtstbc  noted  that  this 
point  must  go  to  a  true  logic  low  and  not- 
merely  an  off  state.  Also,  with  the  receiver 
squelched,  the  voltage  at  this  point  may  have 
to  be  equal  to  or  higher  than  the  operating 
voltage  of  the  repeater  controller  logic  cir- 
cuitry to  work  properly.  Diode  CR-1  is  used 
to  prevent  any  possible  squelch  voltage  in  the 
radio  from  appearing  on  the  repeater  con- 
troller board. 

Capacitor  C-6  can  be  used  to  initiate  a 
slight  turn  on  delay  of  the  transmitter.  I  found 
that  using  a  2.2  to  4,7  uF  tantalum  capacitor 
works  well,  while  using  a  value  of  R-l  ac- 
cording to  the  unsquclched  voltage.  A  higher 
unsquclched  voltage  will  require  more  resis- 
tance. The  value  of  R-2  can  also  be  altered  to 
attain  a  slight  delay  in  the  turn-off  of  Q-l . 
Various  values  of  R- 1  and  R-2  can  be  used  to 
keep  fast  noise  bursts  from  inadvertantly  key- 
ing up  the  repeater,  while  at  the  same  time 
keeping  fluttering  signal  from  a  stuck  micro- 
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phone  from  resetting  the  time  out  timer,  For 
critical  times  a  diode  should  be  used  between 
the  edge  connector  input  and  R-L 

If  a  delay  is  not  desired,  use  a  small  value 
decoupling  capacitor  such  as  .001  for  C-6,  To 
key  the  transmitter  by  COR  only,  set  DIP 
switch  1  OFF  (or  OPEN)  and  DIP  switch  2 
ON  (or  CLOSED).  It  makes  no  difference 
whether  diodes  CR-4  or  CR-5  are  used,  as 
that  section  is  programmed  out  via  the  DIP 
switch  settings.  The  nominal  HOT  time  is 
usually  2.5  seconds,  and  can  be  set  by  turning 
DIP  switch  3  ON  (or  CLOSED)  and  4  OFF 
(or  OPEN),  or  vice-versa.  For  5  seconds, 
turn  switches  3  and  4  OFF  (or  OPEN),  and 
for  1.75  seconds  turn  switches  3  and  4  both 
ON  (or  CLOSED). 

•Voice  Actuated  Transmit  (VOX).  VOX 
keys  the  repeater's  transmitter  by  the  pres- 
ence of  voice  coming  from  the  receiver,  A 
direct  connection  to  the  receiver's  squelch 
circuitry  is  not  necessary,  unlike  using  the 

The  VOX  circuitry  on  the  Repeater  Con- 
troller board  allows  a  repeater  to  be  activated 
by  using  the  unsquekhed  audio  output  of  the 
receiver.  The  main  disadvantage  of  this  is 
that  the  first  syllable  is  sometimes  lost  in  the 
transmitter  keyup.  A  longer  hold-over  timer, 
typically  5  seconds,  is  also  necessary  to  pre- 
vent the  loss  of  transmitter  dropout  in  long 
pauses  or  low  volume  in  the  voice  of  the 
talker. 

These  minor  disadvantages  can  be  over- 
looked if  a  repeater  is  necessary  in  temporary 
or  emergency  conditions.  Nearly  any  two 
radios  of  any  frequency  or  band  can  be  quick- 
ly connected  together  as  a  repeater  with  the 
repeater  controller  board,  as  long  as  one  has 
an  external  speaker  output  and  the  other  has 
an  external  mike  and  PTT  input. 

Connect  the  receiver's  external  audio  out- 
put to  pin  numbers  13  (repeat  audio  in)  and  14 
(VOX  audio  in)  of  the  repeater  controller's 
edge  connector.  Turn  the  receiver's  volume 
control  to  one-third  to  one-half  open  to  assure 
uniform  frequency  response,  Adjust  the 
VOX  pot  (inside  pot)  so  that  the  transmitter 
key* « m  a  medium  volume  speaking  voice  and 
stays  keyed  on  a  medium  to  normal  volume 
speaking  level,  Some  experimentation  might 
be  necessary  to  attain  the  best  adjustment 
without  false  keying. 

The  hold-over  timer  should  be  set  to  the 
users'  talking  habits,  usually  from  about  3  to 
5  seconds.  For  VOX  applications,  set  DIP 
switch  1  to  ON  (or  CLOSED)  and  DIP  switch 
2  to  OFF  (or  OPEN).  DIP  switches  3  and  4 
should  be  OFF  (or  OPEN)  for  a  HOT  time  of 
5  seconds  For  a  HOT  or  2*5  seconds  turn  3 
ON  (or  CLOSED)  and  4  OFF  (or  OPEN),  or 
vice-versa. 

•Private  Line™  ( PL).  PL  is  a  Motorola  trade- 
mark used  by  hams  to  denote  Continuously 
Tone  Coded"  Squelch  System  (CTCSS)  or 
'subaudible'1  tones.  These  tones*  ranging 
from  67  to  250  Hz.  are  neither  sub-audible 
nor  assure  a  "private  line".  They  are  most 
often  used  by  businesses,  government  agen- 
cies, and  other  users  of  shared  frequencies 
to  eliminate  unwanted  channel  talk  from  ad- 
jacent users.  Each  business  uses  a  differ- 


Fig.  3.  Positive  of  circuit  board  layout. 


ent  fitone",  has  its  own  subaudible  encoder 
and  decoder  within  each  radio,  and  transmits 
the  "tone"  continuously  when  the  transmit- 
ter is  on. 

The  CTCSS  is  used  in  all  UHF  business 
repeaters  which  allows  even  a  dozen  busi- 
nesses to  share  a  common  repeater.  Since 
each  business  has  a  different  "tone",  an  indi- 
vidual user  hears  only  units  of  his  business 
except  when  monitoring  the  channel.  Moni- 
toring the  channel  is  usually  accomplished  by 
ungrounding  the  button  on  the  back  of  the 
microphone  or  by  a  switch  on  the  radio  front 
panel  or  control  head. 

The  Repeater  Controller  board  is  designed 
to  use  the  logic  output  from  a  CTCSS  decoder 
and  enable  the  repeater  transmitter  to  be 
turned  on.  When  using  CTCSS  in  a  repeat- 
er system,  the  COR  circuitry  must  also 
be  used  to  detect  a  carrier.  Together  they 
assure  a  high  degree  of  immunity  from 
noise  and  unwanted  signals  from  keying 
the  transmitter. 

Pin  numbers  8  and  9  on  the  edge  connector 
are  used  for  the  CTCSS  logic  interfacing. 
If  a  detected  CTCSS  causes  the  decoder 
output  to  go  high,  connect  it  to  edge  connec- 
tor pin  9.  This  input  will  accept  from  0  to  .5 
volts  as  a  logic  low  and  2  to  1 5  volts  for  a 
logic  high.  If  a  detected  CTCSS  tone  causes 
the  decoder  output  to  go  lowt  use  pin  8. 
Remember  that  in  some  cases  the  working 
voltage  of  the  Repeater  Controller  board  may 
have  to  be  equal  to  or  less  than  the  undecoded 
quiescent  state  of  the  CTCSS  decoder  output. 
Diode  CR-2  is  used  to  protect  the  Repeater 
Controller  board  from  any  possible  higher 
voltages  present  in  the  CTCSS  decoder 
circuitry. 

When  using  CTCSS,  DIP  switches  I  (COR 
Enable)  and  2  (PL/VOX/Burst  Enable)  must 
both  be  OFF  (or  OPEN).  Also,  diodes  QRA 
and  CR-5  must  be  removed  from  the  Re- 
peater Controller  board. 

Although  only  a  few  amateur  UHF  re- 
peaters utilize  CTCSS,  and  even  fewer  on 
VHF  use  it.  most  commercial  ham  equip- 
ment manufacturers  are  incorporating 
programmable  CTCSS  encoders  as  standard 


features  in  their  newer  radios.  With  the 
growing  numbers  of  UHF  repeaters  appear- 
ing on  a  limited  number  of  frequencies,  the 
expanded  use  of  CTCSS  decoders  in  amateur 
UHF  repeaters  will  no  doubt  become  more 
prevalent. 

•Tone  Burst.  This  is  a  simple  method  for 
enabling  a  repeater,  either  after  it  has  not 
been  used  for  a  certain  lime,  orto  *  'revive'  *  it 
after  it  has  been  turned  off,  Any  type  of  tone 
or  tones  can  be  used,  as  long  as  they  can  be 
decoded  into  a  logic  condition.  Most  often 
used  are  "audible1*  single  tones  ranging  from 
750  to  2500  Hz. ,  or  a  DTMF  digit  or  digits, 

To  incorporate  the  use  of  tone  burst  to 
enable  a  repeater  with  the  Repeater  Con- 
troller board,  the  COR  circuitry  must  first  be 
used.  The  logic  output  from  the  burst  decoder 
must  be  connected  to  either  pin  9  (logic  high 
when  decoded)  or  pin  8  (logic  low  when  dc- 

Conrinued  on  page  41 


Interconnection  Notes 

1 .  If  VOX  is  used  to  key  the  transmit- 
ter, connect  receive  audio  to  both  pins 
13  (rpt  audio  in)  and  14  (LM-386  input/ 
VOX  driver). 

2.  If  the  radio's  receiver  speaker  out- 
put is  used  for  repeat  transmitter  audio, 
then  some  type  of  load  must  b©  used.  If 
the  internal  radio  speaker  is  discon- 
nected, then  use  either  an  external 
speaker  or  a  10-Ohm  resistor  (R-5)  on 
the  PC  board. 

3.  If  using  VOX,  the  LM-386  output 
MUST  either  be  terminated  with  a  10- 
Ohm  resistor  on  the  PC  board  (R-4)  or 
an  external  speaker 

4.  The  voitage  regulator,  MC-7812.  is 
necessary  only  when  using  the  VOX  or 
if  the  input  voltage  is  more  than  14 
volts.  It  can  also  be  omitted  if  using 
VOX  and  a  regulated  voltage  from  10- 
12  volts  is  available  from  an  external 
source.  The  logic  will  work  anywhere 
from  5  to  14  volts.  The  maximum  work- 
ing voltage  for  the  LM-386  is  1 2  volts. 
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HF  Equipment 

IC-761  HF  xcvr/SW  rcvr/ps/AT 

HM-36  Scanning  hand  microphone 
SP-20  Ext  speaker  w/audto  filter  „ 

FL-101  250  Hz  1st  IF  CW  filter 

FL-53A  250  Hz  2nd  IF  CW  filter.... 

FL-102  6  kHz  AM  filter 

EX-310  Voice  synthesizer 


Regular  SALE 
2499.00  2149 

44.50 
149.00  139** 

69.95 
108.00   99" 

56.00 

46.00 


IC-751A  9  band  xcvr/.l-30  MHz  rcvr 

PS-35  Internal  power  supply 

FM2A  500  Hz  CW  filter  (1st  IF).,.. 
FL-63A  250  Hz  CW  filter  (1st  IF).... 
FU52A  500  Hz  CW  filter  (2nd  J F)... 
FL-53A  250  Hz  CW  filter  (2nd  If K_. 

r L-j J  nfn  iilier. ,  »*••«•*••»**..»•■»*.« 

FL-70  2.8  kHz  wide  SSB  filter 

RC-10  External  frequency  controller 

JC  745  9  band  icv*\. CLOSEOUT 


1649.00  1399 
199,00  179" 

6650 

54.50 

103,00   99^ 
108  00   99" 

35.55 

52.00 

i9.25 

1049.00  899^ 


IC-735  HF  transceiver/SW  rcvr/mm 

PS- 55  External  power  supply 

AT- 1 50  Automatic  antenna  tuner ... 

FL-32A  500  Hz  CW  filter 

EX-243  Electronic  keyer  unit.. 

UT-30  Tone  encoder  . . 


#-■**■ 


999.00  829" 
199.00  179" 
445.00  349" 
66.50 
56.00 
17.50 

Regular  SALE 
1999.00  1699 
169.00154" 
299.00  269" 
24.50 
61.00 
49,00 
63,00 

179,00  164** 
44.95 
.78.50 

136.25  124" 
445.00  3B9»5 
559.00  4*9" 
625  00  549** 
495.00  429" 
91.95   89" 

VHf/UHF  base  multi-modes  Regular  SALE 

IC-275A  25W  2m  FM/SSB/CW  w/ps  1199.00  1049 

IC-275H  tOOW  2m  FM/SSB/CW 1389.00  1229 

IC-475A  25W  440  FM/SSB/CW  w/ps  1399.00  1249 


Other  Accessories 

IC-2KL  160  15m  solid  state  amp  w/ps 

PS- 15  20A  external  power  suppEy 

P5-30  Systems  p/s  w/cord.  6-pin  plug 
MB  Mobile  mount  735/751 A/761A... 
jr _j  l 1 1 e i  na i  s pea kg r  ....*.,»»*,,*•>•* 

SP-7  Small  external  speaker 

CR-64  High  stab,  ret.  xtal  for  751  A.... 
rr-i  hpeaker/paicn. *„.„». ... ....*.. 

SH-6  Desk  microphone »„., 

SM  8  Desk  mic  -  two  cables.  Scan 

SM  10  Compressor/graph  EQ.  8  pin  mrc 
AT- 1 00  1 ODW  8  band  auto,  antenna  tuner 
AT -500  50GVY  9- band  auto  antenna  tuner 
AH -2  8  band  tuner  w/mount  &  whip 
AH  -2A  Antenna  tuner  system,  only .... 
GC-5  World  clock 


,»•¥»« 


ICOM 


IC-475H  75W440  FM/SSB/CW 1599.00  1429 

IC-575A  25W  6/10m  xcvr  w/ps        139900  1249 


'*■* 

ma   ■ 

< 

r  ^s^j.       *    ~  _  ™ 

:            i                  L  - 

> 

IC  471A'  25W  430-450...  CLOSEOUT  97900  749" 
PS-25  Internal  power  supply 115.00104" 

A(M"  Mast  mounted  preamplifier..,     99.50 
IC  47IFT  75W430  450  ...  CLOSEOUT  1399,00  989" 
PS-35  Infernal  power  supply 199.00179" 

AG-35*  Mast  mounted  preamplifier     95.00 


' Preamp  $9*5  w,th  471A  or  471H  Purchase 


Accessories  common  to  271  A/ H  and  471  A/ H 


fc   *   +  «   i 


SM  6  Desk  microphone 

EX-310  Voice  synthesizer..... 
TS-32  CommSpec  encode/ decoder,. . 
UT-15  En  coder  /d  ecode  r  i  nterf  ace . . . 
UMSS  UT-15S  w/TS-32  installed 


44.95 

46.00 
59.95 
14,00 
92.00 


VHF/UHF  mobile  mutti-modes  Regular  SALE 
IC-29QH  25W2mSSB/FM  CLOSEOUT  639  00  549" 
IC-490A  10W  430440.....  CLOSEOUT  69900  399" 


■-***#i< 


■h    r    r   *    *■   ■*    ■ 


VHF/UHF/1.2  GHz  FM 
IC-27A  Compact  25W  2m  FM  w/TTP  mic 
IC-27H  Compact  45W  2m  FM  w/TTP  mic 
IC-37A  Compact  25W  220  FM,  TIP  mic 
IC  47A  Compact  25W  440  FMf  HP  mic 

PS45  Compact  8A  power  supply... 

UM6/EX-38*  Voice  synthesizer... 

SP-10  Slim-line  external  speaker  ... 

IC-28A  25W  2m  FMP  TTP  mic  . . 

IC-28H  45W  2m  FM,  TTP  mtc 

JC-38A  25W  220  FM.  TTP  mic 

IC-48A  25W  440-450  FMt  HP  mic ... . 

HH-14  Extra  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder 

HM-16  Speaker/microphone 

IC-9O0  Transceiver  controller 

UX-29A  2m  25W  unit . 
UX  29H  2m  45W  unit . 
UX39A  220MHz  25W  unit 

UX-49A  440MHz  25W  unit 

UX-59A  6m  10W  unit 

IC-32O0A  25W  2m/440  FM  w/TTP.... 

UT-23  Voice  synthesizer...... 

Ati-32  2m/440  Dual  Band  antenna  ... 

AHB-32  Trunk-lip  mount 

Ursen  P0-K  Root  mount... ... 

Larsen  PO-TLH  Trunk-hp  mount 

Larsen  P0-MM  Magnetic  mount.... 
RP-3010  440MHz  10W  FM  repeater... 

IC-1200  10W  1.2GHz  FM  Mobile 

I C- 1271 A  10W  l_2GHz  SSB/CW  Base 

AG-1200  Mast  mounted  preamplifier 

PS-25  Internal  power  supply 

EX-310  Voice  synthesizer 

TV-12G0  ATV  interlace  unit. 

UT-ISS  CTCSS  encoder/decoder ... 
RP-1210  1.2GHz  10W  99  ch  FM  xcvr 
RP-2210  220MHz  25W  repeater 


........ 


Regular 

429.00 

459.00 

499.00 

549.00 

13900 

3499 

35.99 

459.00 

489.00 

48900 

489.00 

55.50 

37.50 

43.00 

34.00 

589.00 
295.00 
339,00 
349.00 
339.00 
339.00 

599.00 
34.99 
37.00 
3400 
20.00 
22.00 
22.00 
1229.00 

699.00 
1229.00 

1 05.00 

115.00 
46.00 

129.00 

92.00 

1479.00 

1499.00 


SALE 
379« 
399" 

489" 

129" 


399'* 
429" 

429" 
429" 


52  9" 
269" 
309" 
319" 
309" 
309" 

529" 


1089 
629" 
1039 

104" 

119" 

1299 

1329 


MasterCard 


V/SA 


Hand-helds  Regular  SALE 

IC-2A  2-meters 279.00  249" 

IC-2AT  with  TTP 299.00  259" 

IC  3AT  220  MHz.  TTP  339.00  299" 
IC-4AT  440  MHz,  TTP  339.00  299" 
IC  02AT  2-meters.....  365.00  299" 
IC-02AT/High  Power  399.00  339" 
IC-03AT  for  220  MHz  449.00  3S9" 
IC-04AT  for  440  MHz  449.00  389" 

IC-u2A  2-meters 299.00  269" 

IC-u2AT  with  TTP 329.00  289" 

IC~u4AT  440  MHz,  TTP  369  00  329" 
Accessories  for  micros    CALL  J 

IC-12AT  LW  1.2GHz  FMHT/tHtt/c^/TTP  459.00  399" 

A-2  5W  PEP  sy nth.  aircraft  HT 499.00  449" 

A-2Q  Synth,  aircraft  HT  w/VOR 599.00  529" 

Accessories  for  all  except  micros  Regular 

BP-7  425mah/13.2V  Nicad  Pak  -  use  BC-35  74.25 
BP-8  800mafi/8.4V  Ntcad  Pak  ■  use  BC-35...  74.25 
6C-35  Drop  in  desk  charger  for  all  batteries   74.50 

BC-16U  Wall  charger  for  BP7/BPS ,....    20.25 

LC-ll  Vinyl  case  for  Dli  using  BP-3 20.50 

LC-14  Vmyl  case  for  Dk  using  BP-7/8  ........    20.50 

LC-02AT  Lealfier  case  for  Din  models  w/BP-7/8    54.50 

Accessories  for  IC  %nd  /C-O  series  Regular 

BP-2  425mah/7.2VNicadPak-useBC35„..  47.00 

BP-3  Extra  Sid  250  mah/8.4V  Nicad  Pak  ....  37  50 

BP-4  Alkaline  battery  case.. 15.25 

BP  5  425mati/ 10,8V  Mead  Pak  -  use  BC35  58.50 

CA-5  5/8-wave  telescoping  2m  antenna 

FA-2  Extra  2m  llexible  antenna 

CP-1  Cig  lighter  plug/cord  for  BP3  or  Dlx 

CP-10  Battery  separation  cable  w/cfip.... 

DC  1  DC  operation  pak  for  standard  models  23.25 

MB-16D  Mobile  mtg.  bkt  for  all  HT$ 24  50 

LC - 2 AT  Lea ther  case  to r  sta n da rd  models. ....  54.50 

RBI  Vinyl  waterproof  radio  bag 34,95 

HH-SS  Handhefd  shoulder  strap 16.95 

HM-9  Speaker  microphone 47.00 

HS*10  Boom  microphone/headset 23.25 

HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only  23.25 

HS-10SB  PTT  unit  for  HS40 23.25 

Mt-1  2rn  2 .3w  m/lOw  out  amplifier..... SALE  99.95 

SS-32M  Commspec  32-tone  encoder 29.95 

Receivers  Regular  SALE 

R  71 A  100kHz  to  30MHz  receiver 

RC-11  Infrared  remote  controHer.., 

FL-32A  500  Hz  CW  filter.,. 

FL-63A  250  Hz  CW  filter  (1st  IF)... 

FL^44A  SSB  fffter  (2nd  If }..... 


If  lli    I 


■-^wmm-tmwwm 


18,95 
11.50 
13.00 
22.50 


$949.00  799" 
67.25 
66.50 

178.00159" 


EX-257  FM  unit... 42,50 


EX-310  Voice  synthesize! 

CR~€4  High  stability  oscillator  xtaf 

SP-3  External  speaker 

CK-70(EX-299)  12V  DC  option, 

MB-12  Mobile  mount.... 

R-7000  25MHz  to  2GHz  scan  rcvr ,.... 
RC12  infrared  remote  controlter.... 

EX-310  Voice  synthesizer 

TV-R7000  ATV  umL. 

AH-7000  Radiating  antenna 


4600 
63.00 
61.00 
12,25 
24.50 
1099.00  949" 
6775 
46.00 

131.95  119" 
89.95      (5j 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  I-80O-558  0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday. 

WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  lor  other  Jnfo  &  Service  depl. 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


4i;ni;iittiUJJt 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKUFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

0^*  1-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone {305) 894-3238 

fla.  WATS  1-800-432-9424 

FiSl^to  1-800-327-1917 


CLEARWATER,  Fla.  34625  LAS  VEGAS.  Mev.  89106  CHICAGO,  Illinois  60630 

1898  Drew  Street               1072  N.  Rancho  Drive  ERICKS0N  COMMUNICATIONS 

Phone  (813)  461-4267           Phone  (702)  647-3114  5456  N.  Milwaukee  Avenue 

No  In-State  WATS                 No  In-State  WATS  Phone  (312)  631-5181 

No  Nationwide  WATS   $&«?  1-800-634-6227  15  mln.  from  O'Harel 


m 
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THE  AMERICAN  ORIGINAL11 

_^  MADE    IN    AMERICA    BY    AMERICANS      .M01     ^g&    % 


The  wi  nil's  ni<  ist  wanted  micro- 
phone, die  .Astatic  Silver  I'lagk  is 
r>  iw  available  as  a  limited  edition 
sk  ami  table  lamp.  This  de$int 
conversation  piece,  handcrafted 
from  quality  production  parLs  at 
the  original  Ohio  factory  comes 
complete  with  chnnnc  finish  base 
and  moving  switches  in >  mien 
phfJiie  clement  ). 

Quantities  of  this  unique  amversa* 
tion  piece  arc  limited.  <  >rder  now  for 
Jdivery  before  the  holidays.  Please 
send  yi  mr  name  and  street  address, 
plus  money  order  for  $88  J  Hi  i  includes 
shipping  and  insurance  -  Ohio  resi- 
dents add  S5.28  sate  tax)  to: 
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AUTOMATIC  ANTENNA  MATCHER     ®  s 

FOR    ALL    S. SB.    RADIOS  ♦    ■ 

ANTENNA     lOO   KH2.    TO    200    MHZ-*'^ 

MAX  COM  has  made  Global  Communications  Simple!!!         & 


<P  -v 


p 

9 


N    MODELS: 
1BO    WATTS    TO    10,000    WATTB       ^F  ^ 
S399.   TO   31,993-  A^    J? 


= 


VSWR 
OR 


1.5:1 


^ 


* 


FIVE    YEAR 
GUARANTY 

ON 
MOST   MODELS 


* 


CTl  Astatic 

Collector  Lamp 

RO.  Box  120 

ConneauL  OH  44030 

1 1  'rite  for  information  about  the 
new  Silver  Eauic  Plus  microphone 
with  1-kHz  tone. 


lath  tamp  while*  rh*iL±^v> 
>ttier  f-ihjtr -mstyn 


0 


* 


& 


MA/COW 


■  iitMi  I 


1QO  — 

1  ta  Ml 


I 


Absolutely  no  tuntng  with  a  MAXCOM  system 
i^  Simply  connect     dial  your  frequency  and  talk 

p<  Tftats  n  iu$t  TALK 

OVER  4000  MAXCOM  ST  A  TlONS  WORLD  WIDE 
MAXCOM,    INC.    BOX    SOS,  FT.    LAUD,,    FL.333D2 

30S-S27-S172     ■■■:■  *•■•  "***•■.  m, 
TMB    BOTTOM    LINE:       "MAXCOM    WORKS" 


CIRCLE  101  ON  READER  SERVICE  CARD 


CIRCLE  237  ON  READER  SERVICE  CARD 
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71  Meadow  Road,  New  Castle,  Del.  19720  302-328-7728 

Factory  Authorized  Dealer!  9-5  Daily,  9-8  Friday,  9-3  Saturday 

AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  ICOM 
•  KANTRONICS  •  KENWOOD  •  MOSLEY  •  SANTEC 
•  TELEX  HY-GAIN  •  TENTEC  »YAESU»  AND  MORE! 


Large  Inventory,  Daily  UPS  Seivice 


800-441  -7008 

New  Equipment  Order  &  Pricing 

Prices  are  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  for  evaluation. 

NO  Sales  Tax  in  Delaware!  one  mile  oft  1-95 
SERVICE,  USED  GEAR  INFO:  302-328-7728 


Katherine,  KA31YO 
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CIRCLE  233  ON  READER  SERVICE  CARD 


coded).  Use  the  same  logic  levels  and  con- 
nection as  explained  in  the  paragraph  under 

DIP  switches  3  (COR  ENABLE)  and  4 
(PL/ VOX/Burst  Enable)  must  both  be  in  the 
OFF  for  OPEN)  position,  Diode  CR-5  must 
be  used  on  the  repealer  controller  board,  and 
remove  diode  CR-4  (from  VOX  amp  output). 

To  enable  the  repeater,  a  carrier  must  first 
be  detected  by  the  COR  circuitry.  A  tone 
burst  must  then  be  detected  to  "start"  the 
repeater.  Once  the  repeater  is  enabled,  it  will 
stay  active  as  long  as  a  carrier  is  detected 
within  the  time  envelope  of  the  time  out  timer 
(TOT).  Every  time  the  beginning  of  a  carrier 
is  detected  by  the  COR,  the  TOT  is  reset  to  its 
maximum  lime.  Once  the  TOT  times  out,  a 
tone  burst  must  be  used  again  to  enable  the 
repeater. 

Although  very  few  repeaters  can  be  found 
with  tone  burst  access,  its  use  may  reappear 
again  with  the  advent  of  closer  repeater  lo- 
cation s pacings-  When  mobiles  of  one  re- 
peater inadvertantly  key  up  another  repeater, 
the  implementation  of  tone  burst  can  help 
ease  matters.  Since  most  radios  now  have 
DTMF  encoders,  almost  no  one  will  be  ex- 
cluded from  using  the  repeater.  The  tone 
burst  can  easily  be  a  single  DTMF  digit  or  a 
"stretched*  DTMF  digit  to  enable  a  re- 
peater. This  can  be  accomplished  by  simply 
using  two  inexpensive  NE-567  tone  decoder 
ICs  or,  for  about  SI 2,  a  single  IC  DTMF 
decoder  such  as  the  SS 1-202  can  be  used. 

Different  variations  can  be  used  to  enable 
repeaters.  For  example,  to  eliminate  repeater 
kerchunking.  the  standard  COR  circuit  can 
be  used,  and  the  VOX  circuitry  on  the  Re- 
peater  Controller  board  added.  Use  diodes 
CR-4  and  CR-5  on  the  board,  and  take  the 
output  from  the  repeater's  receiver  speaker 
and  connect  it  to  pin  14  of  the  Repeater  Con- 
troller's edge  connector.  Any  other  receiver 
output  source  can  also  be  used  if  it  unsqueleh- 
es  upon  the  receipt  of  a  carrier.  Adjust  the 
VOX  level  85  explained  in  the  paragraphs  in 
the  VOX  section. 

In  doing  this,  the  VOX  will  logically  func- 
tion as  a  ^tone  burst",  so  a  detected  carrier 
and  part  of  the  person's  first  syllable  is  neces- 
sary to  enable  the  repeater.  As  long  as  the 
beginning  of  a  carrier  is  detected  within  the 
TOT's  time  envelope,  the  repeater  will  func- 
tion as  a  standard  COR  repeater.  After  the 
TOT  has  timed  out,  merely  keying  or  ker- 
chunking  a  mike  is  not  sufficient  to  make  the 
repeater  transmit  because  some  type  of  audio 
is  also  required. 

Using  the  Repeater  Controller 

Once  the  Repealer  Controller  board  is  test- 
ed, its  plug-in  edge  connector  and  DIP  switch 
programming  allow  great  versatility.  It  can 
be  used  in  a  100-Watt  commercial  repeater 
with  PL,,  and  one  minute  later  be  used  as  an 
emergency  repeater  with  2  HTs  using  VOX. 

This  particular  PCB  and  its  predecessors 
are  being  used  for  links,  commercial  and 
government  two-way  radio  repeaters,  and 
voting  receiver  arrays,  We  recently  used  the 
Repeater  Controller  board  for  the  CPRA 
145.47  repeater  with  three  voting  receivers. 


DIP  Switch  Settings 

Switch  ON  =  Closed,  and  Switch 
OFF  =  Open. 

DIP  SW-1 

OFF:  Enables  pin  13  (COR)  to  NOR 
gate,  so  the  COR  input  must  be  used 
for  transmit.  Use  edge  connector  pin  6 
if  COR  goes  fowr  and  edge  connector 
pin  7  if  COR  goes  high, 

ON:  Disables  the  COR  input  to  the 
NOR  gate  and  holds  it  low,  allowing  pin 
12  (PL/Tone  Burst/VOX)  to  initiate 
transmitter  keying. 

DIP  SW-2 

OFF:  Enables  pin  12  to  NOR  gate. 
The  PL/Tone  Burst  allows  TX  keying 
when  COR  is  activated.  Use  edge  con* 
nector  pin  7  if  PL/Burst  goes  high,  and 
pin  8  if  PUBurst  goes  low.  If  using  Tone 
Burst,  diode  CR-5  must  be  used  and 
GR-4  must  be  taken  out.  If  using  PL, 
diodes  CR-4  and  CR-5  must  be  ouL  For 
VOX  only,  use  CB-4*  take  out  CR-5, 
and  do  NOT  use  any  connections  to 
edge  connector  pins  7  and  8,  and  use 
LM-386  audio  input  to  edge  connector 
pin  14. 

ON:  Allows  COR  only  to  be  used* 


Each  voting  receiver  keys  its  respective  UHF 
link  transmitter  through  a  repeater  controller 
PC  board.  A  stuck  mike  or  receiver  failure  at 
one  remote  voting  site  cannot  tie  up  or  inhibit 
the  voter  at  the  repeater  site  because  of  the 
timeout  feature. 

Incorporating  the  VOX  feature  was  in- 
spired by  Tim  Shingara  WB3EYB  who,  as  an 
officer  in  the  Civil  Air  Patrol  (CAP),  needed 
a  method  to  quickly  set  up  an  emergency 
repeater  in  remote  areas.  This  had  to  be  ac- 
complished with  existing  equipment  without 
transporting  radio  racks,  power  supplies, 
batteries,  and  a  duplexer.  My  repealer  con* 
troller  board  enabled  them  to  do  just  that,  and 
passed  its  final  test  in  July,  1986  at  a  CAP 
ranger  camp  at  Hawk  Mountain.  Pennsylva- 
nia, near  Allentown. 

Since  the  Hawk  Mountain  campsite  is  60 
miles  away  from  the  Harrisburg  CAP  re- 
peater. Tim  decided  to  set  up  a  repeater  on 
that  frequency  pair,  to  accommodate  the  Har- 
risburg CAP  members  who  have  both  rock- 
bound  and  synthesized  radios  on  that  fre- 
quency. At  that  distance  neither  repeater 
would  interfere  with  each  other. 

A  repeater  was  set  up  using  2  ICOM  02AT 
HTs,  and  placed  in  a  jeep  parked  at  the  top  of 
the  mountain.  Both  radios  and  the  repealer 
controller  board  were  connected  to  the  jeep's 
battery.  Two  separate  antennas  were  used— 
the  vehicle's  antenna  on  top  of  the  roof  was 
connected  to  the  radio  used  as  a  receiver.  A 
portable  ground  plane  antenna  was  set  up 
about  20  feet  away  and  connected  to  the  HT 
being  used  as  the  transmitter. 

Since  the  CAP  repeater  frequencies  are  far 
apart— 148  MHz  for  transmit  and  143  MH/ 


for  receive,  virtually  no  desense  from  the 
antennas  occurred  when  using  2  Watts  from 
the  transmitter.  Some  noise  problems  were 
encountered  with  both  radios  lying  in  the 
front  scat  beside  each  other,  but  this  was 
quickly  resolved  by  putting  one  radio  on 
the  back  seat.  Repeater  performance  was 
excellent. 

The  only  real  difficulty  was  educating 
some  of  the  users,  making  them  realize  that 
this  was  an  emergency  repeater,  and  that  their 
voice  activated  the  transmitter*  (as  opposed  to 
COR  on  the  repeater  back  home).  Once  they 
grasped  the  concept  all  went  fairly  well,  con- 
sidering the  02  AT  takes  almost  a  half  second 
to  lock  in  the  VCO  and  transmit. 

It  is  surprising  how  well  VOX  will  work 
with  some  radios  with  electronic  switching, 
where  transmitter  turn-on  is  nearly  instanta- 
neous. Only  a  fraction  of  the  first  syllable  is 
lost,  and  with  some  receivers,  the  initial 
"thump"  of  the  squelch  opening  is  enough  to 
key  the  transmitter  without  detecting  voice. 
Other  radios  with  computer  controlled 
VCOs.  however,  take  up  to  a  half  second  for 
their  transmitters  to  turn  on,  so  try  to  avoid 
these  as  transmitters  if  possible  If  they  must 
be  used ,  the  HOT  should  be  set  to  at  least  5 
seconds. 

One  of  the  arrangements  I  have  made  for 
a  portable  VOX  repeater  is  simple  and  even 
somewhat  crude,  using  my  2 AT  and  another 
ham's  2AT  or  02  AT,  I  wired  upa  15-pin  edge 
connector  for  the  board  and  used  double-sid- 
ed tape  to  attach  a  2-inch  speaker.  A  10-inch 
shielded  cable  was  soldered  to  the  edge  con- 
nector and  a  plug  for  transmitter  audio  and 
PTT  was  attached  to  the  other  end.  An- 
other shielded  cable,  about  25 -feet  long, 
was  also  soldered  to  the  edge  connector,  and 
a  plug  attached  for  speaker  audio  from  the 
other  HT. 

T  attached  the  bare  repeater  controller 
board  and  edge  connector  to  the  "transmit- 
ter* '  HT  with  a  rubber  band.  The  ground  wire 
from  the  repeater  controller  is  attached  to  an 
alligator  clip  and  clipped  to  the  HTs  BNC 
connector  for  ground.  For  the  B+  wire,  a 
small  alligator  clip  is  attached  and  clipped  to 
the  bottom  of  the  HT\s  battery  case,  on  the 
small  battery  charger  contact  screw.  The 
small  speaker  taped  to  the  edge  connector 
puts  a  load  on  the  repeater  receiver's  audio 
output.  It  also  allows  monitoring  of  the  re- 
ceiver to  set  proper  transmitter  audio  levels 
via  VR-1  and  VOX  threshold  via  VR-2. 

On  2  meters,  I  use  each  radio's  "rubber 
duck"  antennas,  and  since  there  is  no  duplex- 
er. vertical  separation  must  be  used  to  mini- 
mize receiver  desense.  With  about  15  feel 
vertical  separation,  and  using  low  transmitter 
power  (about  300  mW.),  very  good  results 
should  be  obtained  if  both  radios  are  located 
somewhat  high  above  the  ground.  For  better 
results,  higher  power  can  be  used,  and  an 
extension  wire  to  the  repealer's  "receiver* 
radio  must  be  used  to  allow  better  physical 
separation.  The  vertical  and  horizontal  anten- 
na separation,  the  distance  between  the  two 
radios,  and  the  amount  of  transmitter  power 
used  primarily  determine  the  efficiency  and 
range  of  this  type  of  repeater. 
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Several  rules  of  thumb  should  be  observed 
if  such  a  portable  repealer  is  used: 
•The  Repealer  Controller  board  should  be 
closest  to  the  transmitter  but  not  directly  adja- 
cent to  the  antenna  to  avoid  RF  interference 
problems.  Since  audio  is  taken  from  the  're- 
ceiver's" speaker  output  which  is  of  a  very 
low  impede  nee,  there  is  less  chance  of  rf 


interference  as  compared  to  the  higher  trans- 
mit audio  input  impedence, 
•Do  not  set  the  receiver's  squelch  at 
threshold— set  it  ai  leasi  IS  i>l  a  lull  lurn  past 
threshold  to  compensate  for  battery  drain  and 
possible  interference  that  could  inadvertently 
kev  the  transmitter.  Since  transmitter  audio  is 
taken  from  the  speaker  amp,  keep  the  volume 


PARTS  LIST  FOR  THE  REPEATER  CONTROLLER  BOARD 

Resistors 

Quantity 

Description 

Where  Used 

2 

10  Ohm.  1/4  Watt 

R*5.6 

2 

1k,  1/4  Watt 

R-19,20 

1 

2.2k.  1/4  Watt 

R-17 

1 

4.7k,  1/4  Watt 

R-2 

8 

10  k.  1/4  Watt 

R-1 ,4/7.8. 11. 15.18,21 

1 

220k,  1/4  Wait 

R-14 

3 

1  Meg  , 1/4  Watt 

R-9,10,13 

1 

4.7  Meg.  1/4  Watt 

H-16 

3 

Select  values,  if  used 

R-3  =  COR  Voltage  Divider 
R-11  =  TX  Key  on  audio  line 
R-1 2  =  IX  audio  low  pass  filter 

Variable  Resistors 
VR-1 .  VR-2 


TOk.  PC  Mount 


Capacitors 

Except  where  noted,  all  capacitors  are  ceramic  monolithic,  in  microfarads,  and  rated  16 

volts  or  more. 

Quantity  Description 


3 
5 
3 

1 
1 
2 
1 
1 
3 


.001  ceramic  monolithic  or  disk 

.01  ceramic  monolithic 

.1  ceramic  monolithic 

2.2  tantalum 

4.7  tantalum 

22  electrolytic 

22  tantalum 

100  electrolytic 

select  values,  if  used  (see  text} 


Where  Used 
C-2,15.18 

C4A9,14 

C-1.11. 13,16 

C-19 

C-7 

C-3,5 

e-1.0 

C-17 

G-6  COR  delay 
CM  2  Low  pass  filter 
C-20  LM-386  gain 


Transistors 

O-l  to  Q-4 
G-5 

Diodes 
CR*1  to  CR-5 

Integrated  Circuits 

IC-1 

lC-2 

103 
IC-4 

Voltage  Regulator 

Switches 

SW-1 
SW-2 


2N2222or2N3904 

2N2222  or  2N2904  transmitter  key  up.  100  mAor  less,  2N3053  for 
1 00  mA  to  750  mA 


DIPSW 


1 N4 1 48  or  equivalent 


4001  Quad  NOR  gate 

555  timer  (or  C555  CMOS  Version) 

555  timer  (or  C555  CMOS  Version) 

LM-386  400-mW  audio  amp 

MC-7805  to  MC-7812,  if  needed  (see  text) 


SPST,  miniature,  toggle  (Power  On),  PC  mount,  optional 
SPOT,  with  middle  position  off,  miniaturet  toggle 

(PTTyOFF/TEST  Tx) 
PC  mount,  vertical  mount  or90~degree  mount 
DtP  Switch,  PC~mount>  4-Posilion 


Miscellaneous  Hardware 

2  Miniature  LEDs,  PC  Board,  Edge  Connector.  IC  sockets  if  desired, 

A  commercially  manufactured,  drilled  and  plated  PC  Board  can  be  ordered  from  KA3AAQ, 

John  K.  Nally,  2934  Banks  St.  Harrisburg  PA  17103,  for  $8.00  each,  including  shipping, 


control  at  1/3  to  1/2  open  to  assure  linear 
frequency  response. 

•Use  CMOS  555  timer  ICs  on  the  repeater 
controller  board  to  minimize  battery  drain, 
and  even  clipping  the  resistors  (R-19  and 
R-20)  to  the  2  LEDs  will  reduce  drain  fur- 
ther. A  high  capacity  batten  such  as  the  BP-8 
in  both  radios  extends  repeater  life. 
■The  use  of  external  antennas  always  works 
better,  but  vertical  and  horizontal  separation 
may  have  to  be  increased.  An  excellent  com- 
promise is  using  quarter  wave  antennas  on 
top  of  the  HTs  instead  of  rubber  ducks*  Verti- 
cal separation  between  antennas  considerably 
out-performs  horizontal  separation  when 
comparing  performance  versus  actual  dis- 
tance between  them. 

•If  using  VOX.  keep  in  mind  that  the  operat- 
ing voltage  of  the  LM-386  determines  its 
maximum  audio  output,  and  therefore  deter- 
mines the  turn  on  of  transistor  Q-2.  If  battery 
power  is  being  used,  allow  sufficient 
threshold  to  compensate  for  lower  battery 
voltage  by  turning  up  VR-2  to  more  than  its 
turn-on  point, 

•A  UHF  repeater  of  this  type  also  performs 
well  „  and  the  same  cables  and  connectors  can 
be  used  if  the  same  manufacturer's  radios  are 
being  used.  Since  the  frequency  spacing  be- 
tween  receive  and  transmit  is  relatively  larger 
than  on  2  meters,  receiver  desense  may  be 
less  of  a  problem, 

•Since,  in  all  practicalities,  an  IDer  can't  be 
used  in  such  a  portable  configuration,  don't 
forget  to  ID  the  repeater. 

A  low -cost  portable  repeater  can  be  con- 
structed in  a  small  plastic  or  metal  carrying 
ease.  Although  a  metal  one  is  ideaL  a  plastic 
one  can  be  used  if  the  HTs  are  mounted  on  a 
metal  plate,  with  grounding  braid  attached  to 
the  HTs  antenna  connector  for  a  good  com- 
mon rf  ground.  Each  radio  should  be  covered 
in  its  own  metal  housing  such  as  an  aluminum 
chassis  for  rf  isolation.  Keep  all  wires  as 
short  as  possible*  and  use  shielded  wire  for 
the  power  supply  and  repeater  controller 
PCB  connections. 

An  even  belter  "portable"  repeater  con- 
figuration can  be  set  up  by  connecting  two 
separate  vehicle-mounted  mobile  rigs  to- 
gether. The  same  rules  should  apply,  but 
better  performance  can  be  expected  be- 
cause of  better  selectivity  in  mobile  radio 
receivers,  an  excellent  ground  plane  for 
vehicle-mounted  antennas,  and  higher  trans- 
mitter power.  If  sufficient  distance  between 
the  cars  cannot  be  achieved  and  receiver 
desense  occurs,  then  transmitter  power 
should  be  lowered. 

Since  a  mobile  radio  has  room  for  accesso- 
ry interfacing*  a  connection  to  the  squelch 
circuitry  for  COR  can  be  located  and  tied  into 
an  accessory  jack.  This  can  be  used  to  acti- 
vate the  transmitter  rather  than  VOX,  and 
make  it  sound  much  like  a  commercial  re- 
peater. 

Keeping  a  spare  repeater  controller  board 
in  the  shack  can  be  a  lifesaver  if  the  club's 
repeater  logic  dies.  In  the  meantime,  it  can  be 
used  for  links,  other  emergency  uses,  and 
even  for  setting  up  a  portable  repeater  to  link 
home  area  hams  visiting  a  distant  hamfest 
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CORPORATION 


9  Autry 

Irvine,  CA  9271  a 

[714)458-7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  ■  RUGGED  •  RELIABLE 


INSIDE  VIEW  -  RS-12A 


SPECIAL  FEATURES 

-  SOUD  STATE  ELECTRONICALLY  REGULATED 

-  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
ucipl  AS-3A.  RS  4A.  RS-5A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  +  0.05  volts 
{Internally  Adjustable   IM5VQC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Also  iviililli  will  220  VAC  input  vollifi 


RM  SERIES 


19"  x  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

RM-12A 
RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meters 

RM-12M 
RM-3SM 
RM-50M 


Cnliiiitt 

Daly  (Anps) 
9 

25 
37 

9 

25 
37 


ICS' 

jAmps) 

12 

35 

50 

12 

35 
50 


Sin  |JH| 

HxWxD 
5%  x  19  X  8% 
5V*  x  19  x  121; 
51-  X  19  X  121* 


5%  X  19  X  8% 
5Vi  X  19  X  12  : 

SU  x  19  X  121* 


Shipping 
Wt.  (tit. | 

16 

36 

SO 

16 
38 

50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS^7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-2QA 

RS-35A 

RS-50A 


Continuous 

Duty  (Amps | 

2,5 

3 

4 

5 

5 
7.5 

9 

9 
16 
25 
37 


ICS" 

(Amis) 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


Sizi  |  IN  | 

H  x  W  x  D 

3  x  4^  X  51* 

3^  X  6Vi  x  9 

3fc  x  61*  x  7\* 

4  x  Vf3  x  10^4 
4  x  7',*  x  10*i 

4V?  x  B  x  9 
4  x  71*  x  tO^i 

5  x  9  x  tO1^ 
5x  11  x  11 

6  x  13^  x  11 


Snipping 

WL  (lis.) 

4 

5 
7 
9 
10 
11 
13 
13 
16 
27 
46 


RS-M  SERIES 


MODEL  BS-35M 


MODEL 

Switchable  volt  and  Amp  meter 

RS^12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


Cmtiiisii 
Dflf  (**■<! 

9 

16 

25 
37 


ICS' 

12 

20 
35 
50 


fin  (IN| 

HxWxD 
4^  x  8  x  9 

5  x  9  x  10^ 

5x  11  x  11 
6x  13J*  x  11 


Slipping 
Wt.  (III.) 

13 

T8 

27 
46 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35M 


Separate  Volt  and  Amp  Meters  ■  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  15  amps 
to  Full  Load 

Ctiliiiflis  ICS"                 Size  (INj              Shipping 

MODEL                                         Duty  jAmpsj  (AnpSj             HxWxD            Wt.  (lis.} 

@13.8VDC  @10VDC  @5V0C                      @13JV 

VS-12M                              9               5  2                              12 

V5-20M                              16               9  4                               20 

VS~35M                            25             15  7                              35 


VS-50M 


37 


22 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM  50M  37  22 


10 


7 
10 


50 


35 
50 


Size  (IN) 

HxWxl 

41*  X  8  X  9 

5  x  9  x  10T,2 

5x  11  x  11 

6  x  13^t  x  11 


13 

20 
29 


5V-  x  19  x  12 1z 

5%  x  19  x  12 V2 


46 


38 
50 


RS-S  SERIES 


Built  in  speaker 
model 

RS-7S 
RS-10S 
RS-12S 
RS-20S 


Canliiiiflii 
Duty  |A«ps| 

5 
7.5 

9 

16 


ICS" 
Aapt 

7 

10 
12 
20 


SI2I  (IN| 

H  x  W  x  D 

4  x  Vh  X  10% 

4  x  7^  x  10% 

41*  X  B  x  9 

5x9x  10Vz 


Slipping 
Wi  |lbs.] 

10 

12 

13 

18 


MODEL  RS-12S 


"ICS — Intermittent  Communication  Service  (50%  Duty  Cycle  5min,  on  5  mm.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


PaulM.  DanzerNUI 
2  Dawn  Road 
NonvulkCT  06851 


Let  the  Computer 
Steer  Your  Beam 


Interface  your  standard  five-wire 
connected  rotor  with  your  VIC-20  computer. 


Ham  radio  and  computers  seem  to  go  to- 
gether. If  you  ask  most  hams  how  they 
use  their  computer,  they  tell  you  they  have 
software  that  will  figure  out  almost  anv  cir- 
cuit  calculation  with  Ohm's  Law,  and  proba* 


fig*  L  Diagram  of  the  rotor  face. 


bly  how  they  can  run  RTTY  and  AMTOR  or 
Packet.  Finally,  they  will  say  that  someday— 
someday  when  they  get  around  to  it— they  are 
going  to  tie  their  entire  station  together  and 
run  it  through  the  computer. 

Well,  someday  arrived  here  at  N1FL  1  just 
couldn't  stand  having  my  little  VIC-20  sitting 
around  doing  nothing  most  of  the  time.  1 
decided  to  put  it  to  work,  and  direct  control  oi 
my  triband  antenna  rotor  was  the  result. 

Start  With  an  Analog  Rotor 

Like  many  other  hams,  I  never  bought  a 
deluxe  rotor,  For  many  years,  I  used  several 
identical  models  of  an  old  standby,  a  five- 
wire  connected  rotor  which  I  believe  was 
first  produced  by  RCA  with  a  model  number 
10W707,  wiiha'sellingpriceof$29.95,  Lat- 
er, Radio  Shack  sold  it  under  several  num- 
bers, including  15-1220,  at  prices 
ranging  from  $39.95  to  $60,  I  am  told 
that  Alliance  sold  similar  models.  In 
addition  to  the  use  of  a  5-conductor 
cable,  it  can  be  recognized  by  a  con- 
trol unit  that  looks  slightly  like  a 


i#cr 


© 


iraon 


© 


IDOA 


POT)' 


Re 
■0009 


POT   IN   ROTOfl 
DRIVEN  fir  MOTOR 


ROTOR 


© 


ROTOR    CONTROL 


TO 
♦  MOTOR 

CONTROL 


POT  IN  CONTROL  UNIT 

DRIVEN   BT  FRONT    PANEL  KNOB 


Fig*  2.  Basic  circuit  of  the  five- wire  connected  mtor. 


rectangular  pyramid  with  the  top  cut  off,  and 
a  face  similar  to  that  in  Figure  L  In  addition 
to  the  manufacturer's  logo,  there  is  a  single 
potentiometer  control,  and  two  small  rectan- 
gular lights  that  go  on  to  indicate  the  direction 
of  rotation. 

Although  I  selected  this  particular  unit,  the 
modifications  can  be  applied  to  several  other 
types  of  rotors  controlled  by  a  potentiometer 
geared  to  the  motor,  as  well  as  a  differential 
amplifier  in  the  control  head. 

Since  several  hundred  thousand  of  these 
Mule  beauties  were  sold,  the  manufacturer 
must  have  had  a  pretty  good  design— and  he 
did.  The  basic  circuit  is  shown  in  Figure  2, 
When  you  turn  the  control  pot  Rr  on  the  front 
panel  the  bridge  circuit  is  unbalanced.  The 
differential  amplifier  senses  the  imbalance 
and  feeds  back  to  drive  the  motor.  Geared  to 
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ROTOR  CABLE 


POINTS  4  AHO  &  ffWf 
CONNECTED  TO  CABLl 
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CUT  AS  NOTED  IN  T£XT. 
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Fig.  j?.  Tfie  new  bridge  circuit* 
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LETTERS 

Continued  from  page  9 

yet;  t  have  had  my  Spanish  lan- 
guage QSOs  interrupted  by  irate 
countrymen  of  mine  who  tried  to 
insist  that  either  I  speak  English  or 
get  off  the  air. 

But  you  should  know  that 
nothing  will  change  because  the 
great  majority  of  traffic  handlers 
don't  want  things  to  change,  and 
they  are  letting  their  directors 
know  about  it  in  no  uncertain 
terms. 

Before  closing,  I  also  wish  to 
say  that  in  emergencies  close  to 
home  our  repeaters  seem  to  do  a 
pretty  good  job.  The  fellows  who 
keep  those  machines  going,  often 
through  great  expense  and  a  lot  of 
hard  work,  are  to  be  congratulat- 
ed. They  have  saved  our  reputa- 
tion, 

Fred  Laun  K3ZO 
Nicaragua! 


to  the  Japanese,  we  did  that 

to  ourselves.  Back  in  1963,  I 
was  employed  by  Univac  and 
I  recall  management  showing 
courteous  Japanese  business- 
men our  assembly  line  tech- 
niques We  had  to  "cut  costs/"  I 
think  the  only  thing  we  cut  was 
our  throats. 

Ben  Alabastro  WA2PXR 
Frankfort  NY 


NO  PROBLEM 


CUT  WHAT? 


If  we  are  lamenting  the  loss 
of  the  electronics  gold  mine 


Wayne's  September  editorial 
comments  that  resident  Novice 
expert,  Bill  Welsh  W6DDB,  says 
he  hasn't  seen  anything  to  be  hap- 
py about,  so  far,  about  Novice  li- 
censing figures,  Vet,  in  this  same 
issue,  your  page  8  Novice  statis- 
tics indicate  a  sizeable  increase  in 
new  license  applications.  I  agree 
with  this  finding— our  college 
classes  are  packed  to  the  hilt  this 
fall  with  the  young  and  old  wanting 
to  get  their  beginner  amateur  ra- 
dio Novice  voice-class  ticket.  Our 
weekend  classes  have  also  been 
a  sellout,  and  we  have  more  stu- 
dents than  our  college  classes 
can  hold. 


I  believe  Mr.  Welsh  may  not 
be  seeing  the  number  of  new 

candidates  because  he  has 
not  revised  his  out.ook,  nor  his 
curriculum,  to  the  new  style  ama- 
teur radio  service.  lt*s  absolutely 
true  that  the  newcomer  is  an 
appliance  operator.  It's  also  true 
that  our  new  students  couldn't 
begin  to  create  any  type  of  anten- 
na system  out  of  wires  around  an 
oatmeal  container.  However,  the 
new  breed  Of  students  will  know 
all  about  packet,  voice  privileges 
on  repeater  bands,  and  will  have 
good  training  on  how  to  go  on  the 
air  properly  with  their  new  privi- 
leges. 

Our  classroom  sessions  dazzle 
students  with  laser  lights  to 
illustrate  propagation,  containers 
of  water  to  describe  electromo- 
tive force,  charged  capacitors 
showing  the  effects  of  short  cir- 
cuits, and  many  demonstrations 
of  equipment  actually  on  the 
air.  it's  a  whole  new  teaching 
game,  and  if  we  recognize  that 
most  students  want  to  become 
communicators  rather  than  elec- 
trical engineers,  the  process 
works  fine. 

Those  organizations  or  individ- 


uals that  don't  see  anything 
happening  with  Novice  enhance- 
ment simply  have  a  preconceived 
bad  attitude  about  the  whole  idea. 
Let's  not  spoil  it  for  the  rest  of  us 
that  are  finding  more  students 
than  we  can  teach,  and  more 
enthusiasm  than  we  have  seen  in 
many  years.  Yes,  the  numbers  are 
there! 

Gordon  West  WBSNOA 

Instructor. 

Coastline  Community  College 

Costa  Mesa  CA  92626 

Continued  on  page  64 


ENDS  &  ODDS 

Ooops!  October's  Alden 
Weatherfax  review  ended 
on  page  82— we  neglected 
to  mention  that  on  page  19. 

Moving!  Bilal's  Isotron 
Antennas  for  HF  have 
moved  to  T37  Manchester 
Drive,  Florissant  CO  8081 6 
(303/687*0650). 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0r\l 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  A  ON  READER  SERV  ICE  CARD 


CAPITAL  AVAILABLE 


$1,000,000  Min. 

Will  assist  with  financial  plan,  far  kittimation  call 

Mr.  Adams  at  WESTEX 

714/964-2386 


'There's  No  Better  10 
Meter  or  CB  Antenna  Made" 

Jo  Gunn  Enterprises 

Route  1 ,  Box  383 

Ethelsville.  AL  35461 

1205)  658-2229 

Hours:  Mori  -  Fri,  10  am  -  6  pm  (CST) 


IRECTIONAL  MODELS 
ALSO  AVAILABLE 


J-GAR-  PISTOL 


JGAR-  HILLBILLY 


r 


Specification* 
Gain:    4,75  DB 

Multiplication  FocTnr 

1  2  Times 
Powvef  Rating 

2000  CW.  4000  PEP 
Height    10  Fee) 
Woght    6  O  Lbi. 
Uatenvts:   Anocbrod 

G063T-B  Aire  rrli 
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the  motor  is  a  second  pou  Rm.  and  when  the 
motor  drives  die  pen  to  balance  ihe  bridge 
(and,  incidentally,  turn  the  antenna),  the  bal- 
ance condition  turns  off  the  differential  am- 
plifier. 

Note  the  terminal  numbers  5,  2,  and  3, 
shown  in  the  figure.  If  terminal  5  wasn't  also 
used  for  a  motor  voltage,  you  wouldn't  have 
to  touch  the  roior  at  all,  and  all  of  the  modifi- 
cation would  be  in  the  control  head.  Howev- 
er, as  you  will  sec  shortly,  a  slight  modifica- 
tion has  to  be  made  in  the  rotor. 

New  Bridge  Circuit 

The  new  bridge  circuit  is  shown  in  Figure 
3.  After  modification.  +9  volts  is  sent 
through  Rl  and  wire  3  to  the  pot,  and  the 
other  end  of  the  pot  goes  to  R2  and  then  to 
zero  volts.  We  are  not  using  the  term 
'ground'  since  this  llzero"  point  is  tied  to 
the  computer  ground, 

If  you  trace  the  printed  circuit  wiring  in  the 
rotor  control  head,  you  see  that  terminal  2 
goes  through  a  small  100-Ohm  trimpotto  one 
side  of  the  original  control  pot.  Re .  Cut  the 
PC  wiring  from  both  ends  of  the  control  pot 
either  with  a  small  sharp  knife  or  with  a 
rotary  grinding  tool.  The  center  of  the  trim- 
pot  is  already  connected  to  one  side  of  the 
differential  amplifier. 

One  end  of  the  second  trimpot  goes  to  ter- 
minal 3,  unci  the  oilier  end  to  the  control  pot 
Re  Cut  the  primed  wiring  both  at  terminal  3 
and  at  Re-  so  that  the  trimpot  now  acts  as  a 
convenient  connection  poinL  It  will  later  be 
wired  to  the  digital-to-analog  (D/A>  convert- 
er (Figure  3). The  voltage  at  terminal  2  now 
varies  with  the  position  of  Rm.  and  is  com- 
pared with  the  DA  output. 

Fortunately,  the  rotor  modification  can  be 
made  without  major  disassembly  of  the  rotor. 
The  connecting  terminal  board  on  the  rotor  is 
held  on  by  a  single  nut  (Figure  4).  When  you 
remove  the  nut.  the  board  drops  out,  and 
behind  is  the  wiring  to  pot  RM. 

There  are  two  wires  connected  to  the  cen- 
ter terminal  of  the  pot— remove  them,  sol- 
der them  together*  and  tape  the  connection 
(Figure  5)+  Now  add  the  jumper  between 
the  center  of  Rm  and  one  end —don't  waste 
time  trying  to  figure  out  which  end  is 
which,  since  it  doesn't  make  any  difference. 
Replace  the  terminal  board  and  its  retain- 
ing nut,  and  you're  finished  with  the  rotor 
modifications. 

The  circuit  I  used  is  shown  in  Figure  6.  It  is 
a  very  simple  A/D  converter,  built  on  a  Radio 
Shack  176^170  experimenter's  breadboard. 
There  is  not  much  precision  involved,  since 
you  can  recalibrate  the  system  in  the  comput- 
er program.  ICI  is  the  actual  A/D  convener 
and  it  is  connected  to  the  computer,  IC2  is  an 
amplifier  with  Rf*  used  to  set  the  l«m  yobagc 
limit  (all  M0f*j  from  the  computer),  and  R6 
the  gain  so  thai  all  "1  "s  from  the  computer 
produces  the  voltage  swing  needed  by  the 
differential  amplifier  in  the  rotor  control 
head . 

The  output  of  the  circuit  is  connected  back 
to  point  C  in  Figure  3.  While  I  chose  to  build 
my  own  A/D,  there  are  several  low-  cost 
microcircuits  on  the  market  which  I  could 
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Fig.  4.  The  connecting  rotor  terminal  board. 

have  used.  However,  1  rarely  have  the  pa- 
tience to  wait  for  long-distance  parts  and 
therefore  usually  use  only  items  locally  avail- 
able.  If  you ¥  re  a  more  patient  type,  you  might 
took  at  the  Signetics  MC341G,  listed  for  $9: 
or  the  ADC0803,  0804,  or  0805  that  start 
at  S5. 

Computer  Connections 

Since  there  is  a  VIC-20  in  my  ham  shack,  I 
connected  to  it  by  way  of  the  "user  port.' 
I'm  told  that  the  Commodore  64 -series  com- 
puters use  this  same  port  with  the  same 
modem  as  the  VIC-20,  so  what  follows 
should  also  hold  for  the  C~64  series,  ff  you 
own  another  computer  there  are  several  alter- 
natives discussed  later. 

Figure  7  shows  how  to  connect  the  A/D  to 
the  VIC-20  user  port.  Again,  on  the  basis  of 
"use  what  you  ean  get/*  I  look  a  Radio  Shack 
276-1551  connector  and  cut  it  down  from  44 
pins  to  24  pins  with  a  few  strokes  of  a  hack- 
saw. 

Put  this  connector  face  down  on  the  bench 
and  count  to  the  thirteenth  pair  of  pins  from 
the  left.  Then,  just  to  the  right  of  this  thir- 
teenth pair  of  pins  cut  through  the  connector. 
Pull  out  the  thirteenth  pair  with  needle-nose 


Fig.  5.  Rtmr  modification. 

pliers  and  you  now  have  a  perfectly  usable 
24-pin  connector, 

Pin  wiring  Is  shown  in  Figure  7,  with  the 
connections  of  pins  A.  C,  D,  E,  F,  H  us 
shown  to  the  resistors  in  Figure  6.  Note  that 
the  omission  of  G  is  not  a  mistake.  Notice 
also  that  pins  M  and  N  are  used.  These  go 
through  the  little  circuit  in  Figure  8  to  the 
rotor  control  head.  The  best  reference  for  this 
operation  is  a  book  called  * 'VIC-20  Pro- 
grammers' Reference  Guide",  sold  by  Com* 
modore. 

If  you  look  at  the  top  of  the  primed  wiring 
board  in  the  rotor  control  head,  you  see  an 
insulated  arm  connected  to  the  shaft  of  the 
control  pot.  Re  When  you  turn  the  pot,  this 
arm  momentarily  presses  together  the  center 
and  outside  of  a  "IT  '-shaped  assembly,  that 
in  turn  applies  120  volts  (line  voltage)  to  the 
rotor  control  circuit.  After  this  initial  kick  a 
relay  clos^  which  keeps  the  120  volts 
present  until  the  bridge  is  balanced. 

Since  we  are  not  going  to  mechanically 
rotate  Re,  the  circuit  of  Figure  8  substitutes 
for  the  mechanical  closure  of  the  contacts. 
The  output  of  relay,  RY1  is  connected  to  the 
center  and  outside  of  the  *U' '-shaped  con- 
tacts— be  careful  here,  since  you  are  now 
Tooling  with  120  volts,  1  built  the  circuit  on  a 
leftover  piece  of  perf  board,  about  2  inches  by 
3  inches.  1  used  a  hot  glue  gun  to  melt  glue 
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COMMUNICATIONS  EQUIPMENT,  INC. 


K  T-34XA 
TRI BANDER 

BROADBAND  EXCELLENCE  THAT 
TAKES  THE  POWER 


KLM's  KT-34XA  TRIBANDER  is  the  2nd  generation  of  a  unique 
new  series  of  antennas  designed  to  provide  superior  broadband 
coverage  on  20,  15,  and  10  meters.  The  combination  of  lossless 
linear  loading  and  hi-Q  air  capacitors  enables  the  KT-34XA  to  out- 
perform all  commercial  available  tri banders  and  meet  or  exceed 
the  performance  of  a  conventional  stacked  monoband  system. 
The  lower  weight  and  windload  of  a  single  antenna  mean  reduced 
towerandrotatorrequiremerits.Thus,overaJI  system  costscanbe 
kept  to  a  minimum  white  enjoying  the  best  of  monobander-type 

performance. 

KLM's  field  proven  KT-34A  is  the  heart  of  the  "XA+*  model.  The 
boom  length  of  the  "XA'\  however,  has  been  doubted,  and  one  tri- 
resonant  and  one  full  size  10  meter  element  have  been  added. 
These  changes  increase  the  gain  to  11-11.3  dBd  on  10M.  9-9.5  dBd 
on  15M,  and  B.5-9  dBd  on  20M.  Two  driven  elements  are  used  to 
make  the  KT-34XA  unusually  broadbanded  {a  concept  applied  to 
many  KLM  antennas).  Gain  is  virtually  flat  across  each  band  ex- 
cept for  10  meters  which  has  been  optimized  for  the  DX'er,  28-29 
MHz.  The  chart  shows  the  remarkable  performance  qualities  of 
the  KT34XA* 

The  KT-34XA  s  design  represents  the  first  major  advancement 
In  tribander  technology  m  over  20  years!  The  conventional  traps, 
coils,  and  capacitors  have  been  discarded  in  favor  of  integral 
linear  loading  and  hi-Q  air  capacitors,  all  composed  of  aluminum 
tubing.  These  give  the  KT-34XA  aconservative  power  handling  ca- 
pability of  4  KW  PEP  and  an  unusually  high  level  of  operating  effi- 
ciency. Linear  loading  also  makes  full  %-wave  elements  possible 
on  15  and  10  meters,  and  brings  20  meters  much  closer  to  the  de- 
sirable Vi*wave  than  any  conventional  tribander. 


BANDWIDTHS: , , .  14,0-14.350   MHz 

21.0*21.50  MHz 
28-29  MHz 

VSWR: , ., 1,5:1 

FB/FS: ,....,„,*  20dB/40dB 

FEED  IMP.: 50  ohms  w/baiun 

BALUN: 3-60-4:1  5KW  PEP 

ELEMENT  LENGTH:. 24  ft 


GAIN:,.,*..,,,. 8.5-9dB 

9-9.5dB 

11-11. 3dB 

BOOM  LENGTH:,  .  .  .32  ft.x3*0.a 

TURN  RADIUS: 21,5  ft 

WINDLOAD: , 9  sq.  ft, 

wT.  (LBS,): 75  lbs. 

MAST:        2  "O.D.  (standard) 


Mechanically,  the  KT-34XA  has  been  built  to  survive  the  tough- 
est weather  conditions.  All  aluminum,  including  the  boom,  is 
strong  6063-T832  alloy.  All  electrical  hardware  is  stainless  steel 
Virtually  indestructible  'Texan11  insulators,  just  like  those  on 
KLM's40meter  "Big  Sticker,"  are  used  formounting  the  elements 
and  insulating  them  from  the  boom.  KLM's  3-60  MHz  4:1  balun  is 
supplied  for  direct  connection  to  any  50  ohm  feedline. 
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over  the  bottom  relay  wires  and  she  wires 
connecting  to  the  contacts  in  the  rotor,  so  that 
when  I  forgot  myself— and  picked  up  the  en- 
ergized circuit— the  glue  kept  me  from  any 
shock.  Again,  the  components  here  are  not 
critical.  Almost  any  decent  NPN  transistor 
will  dot  and  if  you  cannot  obtain  a  9-voIt  relay 
such  as  the  Radio  Shack  unit  shown,  use  a 
5- volt  unit  with  a  series  resistor. 

Construction 

The  A/D  converter  was  built  on  a  experi- 
menter's breadboard  and  the  switching  cir- 
cuit on  a  piece  of  perfhoard.  Connection  to 
the  computer  is  by  way  of  a  spare  piece  of 
ribbon  cable  since  no  critical  signal  timing  is 
involved—just  dc  voltages. 

Power  was  supplied  by  a  pair  of  9-volt 
supplies— in  fact,  batteries  work  fine  for  a 
short  time.  Notice  that  ground  is  never  used. 
Both  batteries  or  power  supplies  connect  to 
the  point  labeled  **(T'  volts,  and  this  point  is 
tied  to  the  computer  ground  through  the  con- 
necting  cable. 

The  easiest  way  to  calibrate  the  system  is 
in  pieces.  Don't  connect  the  computer  and 
disconnect  the  A/D  convener  from  Point  C 
(Figure  3).  Set  up  a  variable  voltage  source 
with  either  an  adjustable  power  supply  or 
a  9-volt  battery  and  a  tOOOOhm  pot,  to  al- 
low you  to  place  a  variable  dc  voltage  on 
Point  Cf  positive  to  C,  and  negative  lo  the 
"0" -volt  point. 

Set  the  voltage  to  0.  plug  the  rotor  control 
head  into  the  ac  line,  and  carefully  momen- 
tarily short  the  l,UM  contacts  (Figure  8)  with 
an  insulated  jumper.  The  rotor  will  begin  to 
turn  and  continue  turning  after  you  have  re- 
moved the  jumper.  Finally,  it  will  stop  at  one 
end.  Now,  adjust  the  voltage  at  point  C  until 
the  front  panel  light  goes  out.  This  defines 
one  end  point,  that  we  will  call  * 'true  north." 
Measure  and  record  this  '"true  north** 
voltage. 

Increase  the  voltage  to  9  volts  and  again  use 
the  insulated  jumper  for  a  second  or  two. 
Again,  when  the  rotor  stops  adjust  the  voltage 
on  C  until  the  light  (this  time  it  will  be  the 
other  light)  goes  out-  This  is  M  wrong  north/ 
Measure  and  record  the  voltage. 

Take  the  A/D  converter,  tie  the  input  pins 
(C,  D.  Ef  F.  and  H)  to  "0"  volts,  apply 
power  to  it,  and  adjust  R5  and  R6  until  the 
output  of  the  convener  reads  the  same  as  that 
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Fig.  7,  Pin  wiring, 

measured  for  **true  north/  Nextt  connect 
the  input  pins  to  +4.5  volts  (it  does  not  have 
to  be  exact)  and  adjust  R5  and  R6  to  the 
voltage  of  "wrong  north/  Repeat  these 
two  steps  until  you  produce  both  voltages. 
Finally,  hook  the  A/D  converter  to  the  com- 
puter, load  in  the  program,  and  rctrirn  the 
circuit  by  entering  0  degrees  and  360  degrees 
alternately  at  the  keyboard-  You  will  proba- 
bly have  to  trim  it  up  again  when  you  con- 
nect to  the  rotor  control  unit.  Figure  9  illus- 
trates these  steps. 

The  system  is  set  up  to  use  5  inputs,  or 
a  5-bit  binary  word.  In  binary  this  ranges 
from  alt  zeros  (true  north)  to  all  1  s  or  a  count 
of  31  (the  wrong  north).  From  the  number 
scale  0  is  set  to  north,  near  7  is  west,  near  15 
is  south,  and  so  on.  The  divisions  are  not 
exact  and  the  ideal  would  be  to  set  the  "all 
ones'  or  31  to  be  a  rotation  just  short  of 
"wrong  south/' 

Incidentally ,  if  this  sounds  confusing — or  if 
you  feel  that  you  have  been  going  around  in 
circles— compare  the  rotor  panel  in  Figure  1 
with  the  scale  in  Figure  9.  The  manufacturer 
sets  up  the  system  to  swing  from  south 
through  north  and  back  to  south.  He  also 
supplies  1  ittle  paste-on  labels  SO  if  you  want  to 
mount  the  rotor  180  degrees  rotated,  as  I 
usually  do,  then  the  rotor  will  swing  from 
north  through  south  and  back  to  north.  Since 
I've  found  this  much  more  convenient  I  set 
this  computer  system  up  this  way — you  can 
change  it  if  you  prefer. 

Figure  10  explains  the  short  program  need- 
ed for  the  VIC -20,  and  the  program  in 
BASIC,  is  given  in  Figure  1 1 .  Step  45  is  the 
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/7#.  S.  Relay  circuit  to  maintain  current  to 
rotate  the  rotor  until  the  bridge  circuit  is 

balanced. 

point  to  insert  Tine  calibration.  Depending  on 
how  accurate  you  want  to  bet  you  might  want 
to  wrke  a  short  program  which  fixes  any 
errors  in  the  A/D  convener,  although  with  a 
beam  that  has  a  1 5  or  20  degree  beam  width ,  it 
hardly  seems  to  pay.  On  the  other  hand,  if 
you  have  a  lot  of  patience,  you  might  elimi- 
nate steps  20  through  45  and  substitute  a  table 
look-up  of  country  prefix  vs,  direction.  Any- 
one with  the  patience  to  do  this,  please  send 
me  a  copy. 

Although  I  used  a  VIC-20  and  its  out- 
put port  for  the  computer,  the  idea  could 
be  adapted  to  other  computers.  The  Apple 
game  port  has  four  outputs,  and  by  using 
it  in  two  banks,  the  same  effect  could  he 
obtained.  Alternately,  an  AY-3^1()15D 
UART  chip  could  be  set  up  to  accept  RS-232 
from  any  computer's  serial  port,  and  the  par- 
allel output  of  the  chip  used  for  5  bits  of  data 
and  one  bit  for  control  of  the  rotor  120-volt 
contacts. 

Other  rotors  can  also  be  used— the  basic 
requirement  is  the  ability  to  get  into  a  pot  on 
the  rotor  and  the  differential  amplifier  on  the 
rotor  control  head. 

Give  it  a  try,  and  good  luck 


Fig,  9.  Rough  calibration.  "0nri$  true  north. 


Fig,  /0,  Program  flow*  in  BASIC,  for  the 
VIC-20. 


10 

REM      CORE    PROGRAM    BY    Mill 

20 

POKE    37138,255 

30 

INPUT    "DIRECTION"^ 

40 

B    *    INK  A/ 12) 

SO 

POKE   37136,  B 

60 

POKE    37146,255 

70 

PRIHT    *OMH 

80 

FOR    I    -    1    TO    1000 

90 

NEXT    I 

100 

POKE    37148,223 

110 

PRINT    "OFF11 

120 

RUN    30 

Fig.  II.  The  program  listing  for  Figure  10. 
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New  PK-232  Breakthrough 


Six  Digital  Modes  -  Including  Weather  FAX 


1300  25FE8?  380-4       GIG52   17831   5C24Nll^-2 


A  new  software  enhancement 
makes  the  AEA  PK-232  the  only 
amateur  data  controller  to  offer 
six  transmit/receive  modes  in  a 
single  unit. 

*  Morse  Code 

*  Baudot  (RTTY) 

*  ASCII 

*  AMTOR 

*  Packet 

*  Weather  FAX 


SO  1  Q95 

J   1  ^     AMATEUR  NET 

$379.95  AEA  RETAIL 


Your  home  computer  (or  even  a  simple  terminal) 
can  be  used  for  radio  data  communication  in  six 
different  modes.  Any  RS-232  compatible  com- 
puter or  terminal  can  be  connected  directly  to  the 
PK-232,  which  interfaces  with  your  transceiver. 
The  only  program  needed  is  a  simple  terminal  pro- 
gram, like  those  used  with  telephone  modems, 
allowing  the  computer  to  be  used  as  a  data  ter- 
minal. All  signal  processing,  protocol,  and 
decoding  software  is  in  ROM  in  the  PK-232. 

The  PK-232  also  includes  a  no  compromise 
VHF/HF/CW  modem  with  an  eight  pole  bandpass 
filter,  four  pole  discriminator,  and  5  pole  post 
detection  low  pass  filter.  Experienced  HF 
Packeteers  are  reporting  the  PK-232  to  have  the 
best  Packet  modem  available. 

Operation  of  the  PK-232  is  a  breeze,  with 
twenty-one  front  panel  indicators  for  constant 


status  and  mode  indication*  The  240  page  manual 
includes  a  "quick  start"  section  for  easy  connec- 
tion and  complete  documentation  including 
schematics.  Two  identical  back  panel  radio  ports 
mean  either  your  VHF  or  HF  radio  can  be  selected 
with  a  front  panel  switch.  Other  back  panel  con- 
nections include  external  modem  disconnect, 
FSK  and  Scope  Outputs,  CW  keying  jacks,  and 
RS-232  terminal  interface. 

The  RS-232  connector  is  also  used  for  attaching 
any  Epson  graphics  compatible  parallel  printer  for 
printing  Weather  Fax.  Weather  maps  and  satellite 
photos,  like  the  one  in  this  ad,  can  be  printed  in 
your  shack. 

Contact  your  local  AEA  dealer  today  for  more 
information  about  the  one  unit  that  gives  you  six 
modes  for  one  low  price,  the  PK-232, 


Brings  you  the  Breakthrough 


2006-196th  St.  SW 
Lynnwood,  WA  98036 
(206)  775-7373 


CIRCLE  65  ON  READER  SERVICE  CARD 


» 


EGE  VIRGINIA 
14903  Build  America  Drive   Bidg.  B 
Woodbndge.  Virginia  32191 
information:  (703)  &43-1Q63 
Service  Department  (703)  494-8750 

Store  Hours: 

M-Th;  10  a.m. -6  p  m. 
F   10  a.m.— B  pro. 
Sal:  10a  m— 4  p.m.. 

Order  Hours  MF  9  am. -7  p  m 
Sat  Ida  m.-4  p  m 

EGE  NEW  ENGLAND 

8  Sliles  Road 

Salem,  New  Hampshire  03079 

New  Hampshire  Orders,* 

Information  &  Service  (603)  898  3750 

Store  Hours 

MTuWF    tO  a  m  —  &  p.m 

10  a  rfi  —  8  pm. 
Sal  10  a  m—  4  p.m 

"Order  arm  we  ii  credit  you  S*  rm  trie  call 

Winter 

Buyer's  Guide 

atalog  Available 

-Send  $1 

IACOMBE\\y 

Out  assoaaie  store 
Daws  8,  Jackson  Roao,  P  0  Bo*  £93 
Lacombe  Louisiana  70445 
information  &  Servfce  (504}  882  5355 


tlJCOVU 


J  L 


Tflfms;  tffl  persona)  checks  accepted 
Prices  do  ttoi  mcluae  shipping  UPS 
COD  tee  S2  35  per  package  .Puce*  aft 
sutyecf  to  cnanpe  »jffta/r  notice  or 
obligation  Products  are  not  sow  tor 
evaluation  Authorised  returns  are 
suDtect  loa  T5%  restocktng  and 
handling  tee  and  credti  wtii  oe  issued 
tor  use  w  yom  «f**  purchase  i  6f 
supports  the  manufacture*  s   warran 
ties  Jo  gel  a  copy  of  a  war  rarity  prior 
to  purchase,  call  customer  service  at 
?03&43lQ§3  ana  it  wtil  be  furnished 
M  nacosf 

Dealer  inquiries  invited 

Hard  to  get 

through  on  our 

800  number? 

Can  before  Warn  or  alter  5pm, 

or  caJt  one  of  our  regular  numbers. 
If  you  pay  tor  the  can  and  order 
m  It  credit  your  vrdet  with  $  i 


BEARCAT 

100XL  16  cftanr*  handheld 

199  95 

eoaxLT40-cri,aoo(*Hz 

319  00 

141X1  16  ch,  lO-tand 

99  95 

17&KL  16  ch  with  aircralt 

1S4  95 

50XL  10- eh.  hand  he  lo 

120  GO 

21QXW 

199  95 

UNIDEN 

Radar  Del tdvs 

Call 

CB  Radios 

Call 

SONY 

200?  SWL  Receiver 

21995 

2010  SWL  Receiver 

319  95 

PANASONIC  SWL 

CALL 

COBRA   CBs 'RADAR 

DETECTORS 

MIDLAND  CBS 

CALL 

WHISTLER    hadar 

DETECTORS 

We  Serve  Hams 


With  DISCOUNT  Prices 


m    m 


i  <■  :\  msff 


.:::?t-^  H      * 


I  t  •  J, 


Micro  2AT 

Mini  2m  Handheld 
Now  in  Stock      f 


IC  751A 

HF  Transceiver  with",  ■ 
Generat  Coverage  Receiver 


ft  5000 
■  General  Coverage  Receiver 

TH-205AT 

,   Znr^WattHandtield 


t 


hhjlHL 


TS  94QS 

M  Transceiver  wijri 

tienera)  Coverage  Reqefyer 


IC  12AT 

1  2  GHZ 

Handheld 


IC  3200 
M4Q"MHi  .Mobile* 


- 


r%  *V  / 


**'  i 


jOG^ 


TS  4305 

HF'TtaFferajJvet  mti 

ftEW  L0W  ?:  CAU 


IC745 

SfcflijaJ  'ftweiflac  Receiver 


*  W  &  fifl 


NEW  Improved 

TH-21SAT 

.':2fn  FM  JHandftela 


EXTENDED 

SERVICE 

AGREEMENTS 
AVAILABLE 


B  -  w  _ 


fc  ^  *  - 


t    I    I 


Og¥ 


616" 


^/O  -..   w    . 


■*tm    *>^-^m  «n#-  H 


IC  02AT/O3AT/04AT 


•■ '  J",  7 


R  7000 


HARDWARE 

MFJ1224  wiih  MFJ  C-64/V-20  Soft  89  95 

MfJNwrlSM  16t  ^5 

Kamrortics  > nterlacc  11  ?I0  95 

Kantrortics  UTU  iniefTgcc  i&9  95 

Kantrcnits  JTUXT  279  95 

N^  Miuroiog  ART  1  Call 

SOFTWARE 

Kantronics  Hainte*! 

Vic- ?0  C&4.  Aoplt.  Atari  CM 

Kantronics  Hamsoft 

Vic-20,  Apple,  Alan.  TI-99  Call 

Kantronics  Hamsoft/ Amtor 

Vtc-M.  C  64  Alan  69  55 

Kantronics  Amtorsott 

Vic  20  C  64  79  95 

Apple  119.95 

Micro  log  Air  Disk 

Vic -20  ana  C  &4  Disk  $9  95 

Canrmg*  56  95 


PACKET 

WFJ1270Bn2?4  Packet  125  95/149  9j 
nantroaics  Packet  PKT2  TS<  95 

Mr*  NaniriiAtc$  KAW  299  9f 

Kanlrorucs  KPC24Q0 

Kanlromcs  2400  TNC  Modem  Call 


Discounts  on 
Handhelds 

2m 

220  MHz 

440  MHz 
Call  tor  Prices 


--mi 


TS  440 

HF  Transceiver,. 


ASTRON  POWER  SUPPLIES 


RS7A 

RS12A 

RS2QA 

«S35A 

RS50A 


499& 

69  95 

69  95 

133  95 

189  95 


RS20M 
R&3bM 
VS20W 
VS35M 

RS50M 


104  95 
149.95 
124  95 
169  95 
2G9.t5 


TE  SYSTEMS 

F  AMPLIFIERS 

Willi  receive 
jGaAs  FET  Preamplifier 

-for  superior  weak  signal 

reception  with  improved 

sir  on  g  signal 

intfirmod  rejection, 


DC  POWER  SUPPLIES 

1O-40A  Precision  regulated,  OuEpul 
vciiage  ai  95%  ot  «o-iead  value  tillering 
iQr  law  ngtse  operatKHT  current  lim  ling 


This  is  a  partial  list— 

IF  YOU  DON'T  SEE 
WHAT  YOU  IrVArVr   ..CALL 


1410G?rnAfnp10Win*160out  309.00 

1  a  1 2G  2m  Amp  3QW  In-  T60  out  269  00 

441 QG  44  0  Amp  i  m  irt  1 00  ou!  309  00 

*4i?G«QAmp30WirMQOou!  309  DO 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

In  New  England  (except  NH)  Call  800-2370047  In  Virginia  Call  800-572-4201 


NEW 

FT  757GX  Mark  II 

HF  Transceiver  with 
General  Coverage  Receiver 


ALR-22T  Compact  2m  Mobile 

ON  SPECIAL: 
ALR-206T  2m  Mobile 

MEW  RADIO; 

ALD24T  2rn/440  MHz 

dual-band  mobile 


FT  2G9RH 


FT  727R 


FM240  2m.  25-watt 


2m/440MHz    Dual  BartfJ  KT 


FT  23/73 

Mini  NTs-tor  -2m/ 440  Mhte 
NEWFT3a-ftir'2iO-MHz 


FT  767GX 

All  Mode  Transceiver 
with  CAT  Sysiem 


TEN-TEC 


;  o  o  lye  o  o 


i*  i 


FRG  8800 
General  Coverage  Receiver 
All  mode  1 50k  Hz-3QMHz 


CORSAIR  II  Mode!  561 
HF  Transceiver 


i ' 

-   *  •  f 


JT  .    .   »      ^ 


PARAGON  HF  Transceiver 
&  General  Coverage  Receiver 


FRG  9600 

Stannmg  Recede  f 

tor  60  905; MHz  FM/Af*VSSB 


ASK  FOR 
QUOTES  ON 

RADIO/ 

ACCESSORY 

PACKAGES 


RX-325  Short  Wave  Receiver 

Mobile  HF  Antennas 

Call  for  Ten-Tec  Prices 


ANTENNAS  &  TOWERS 

Unarco-Rohn 


CUSHCRAFT 

A3  3-eiement  !0-l5-20m  219  95 

A4  4-efemeiit  10  15  20m  297  95 

2I5WB  SSB/FM  2m  Boomer  94  95 

ARX-2B  2m  flmgo  Ranger  37  25 

4218XL  2m  Boomer  105  95 

10-4CD  4 -element  10m  113,95 

15-4GD4.-elerhenM5m  127  95 

40*  2€0  ?■  element  40m  299  95 
01  her  C  u  shcatt  models  available     CALL 

KLM 

KT34A  4-element  KM  5r2Dm  Call 

K  T34  X  A  6-  e  !eme  rit  1  0- 1 5  *  20m  Call 

ZnHiXli  element  ?m  Call 

2nvl6LBX  16  element  2m  Call 

43?-3QLBX30-ele440MH2  Call 

i  her  glass  masl  5'  Call 

Fiberglass  masl  7'  Call 

MOSLEY 

CL  33  3 -element  T  riband  Beam  CaN 

TA-33  3-element  ir>1 5-  20m  Call 

Pfo37  7-demerinO-t5-20ni  Call 

Prrj57  1tH2-15-17-2Qm  Call 

Pro  67  10-12- 15-1 7-2(MOrn  ..     Call 

HUSTLER 

6-BTV  Tr>80m  Vertical  with  30m  128  95 

5-BTV  10  80m  Vertical  108  95 

4  BfV  10-40m  Vertical  .  88  95 

Gfr440440MHz  8ase  Vertical  109  95 

G7- 144  2- meter  Base  Vertical  1 1 5  95 

G6- 1 448  2m  Base  vert fca  I  &0  95 

MO-t/MO-2  Masts  22  50 

BM-1  Bumper  Mount               .  .  .15  95 
MOBILE  RESONATORS  Standard    Super 

I0andl5me1ef            12  95  17  95 

20  meters                    16  50  22  85 

30  and  40  meters          19  95  26  95 

75  meters                    20  95  39  95 

HY-GAIN  ANTENNAS 

391STH7DX  7-ele  10-i5-20m  CALL 

393S  TH5DX  5-ele  TO-l5-20m  CALL 

395S  Explore*  14  10-i5'20m  CALL 

203S  3  -element  2  ■  mete*  Beam  C AL  L 

2085  8-eiemem  2-meter  Beam  CALL 

2 1 4  5  t  4  -element  2-  meter  Seam  CAR 

9N&6  Beam  Baton  CAU 

V2S  2-mettr  Vertical  CAU 

V4S440MHI  Vertical  CALL 

MORE  ANTENNAS 

AVANTIHM  151. 3G  2m On-glass    32.50 
L  ARStN  L  M  1 50  5  /  B  Mag  M  ou  m"    4195 

BUTTERNUT  HFfiV  I0-80m  Vert  119  95 

BUTTERNUT  HF4B  2-ele  Beam  189  95 

BUTTERNUT  2MCV5  2m  42  75 

VOCOM  5  /fl-  wave  2m  riandneW  1 5  95 

ANTENNAS  FOR  OSCAR 

Cusncraft  4 16TB  Twist  fiO  DC 

Cushcratt  A14410T  10-eie  53  95 

CushcrattA14^20T20-ele  76.95 

:.  usher  an  A0P1  Package  149  95 

klM  2m-14C  2m  14~ele  Circular  131  95 

KLU435-1BC  18-ele Circ  Poiar  111.95 

KLM  Zm-ttt  22-ete  Circ  2m  1 70  95 


Sell -supporting  to  wen: 

H0X4O4Qieei  wlhBase  Call 

HBMB  48- fee!  w\h  Base  Call 

HBX56  56-feei  wiih  Base  Call 

HDBK40  Hjgher  load  m\  h  Base  Call 

K0BX48  Higher  load  wrln  Base  Call 
Other  BX.  ABA*  HOBX  m  stock 

Guyed  foldover  lowers; 

FK2558  58 -leet  25G  940  00 

FK4554  54-!eet.45G  1296.00 

Other  sties  at  similar  savings 
Faldpysrs  snipped  freight  pattf 
10%  higher  west  ot  the  Rockies 

Straight  Sections 

20G  Straight  Section  39  95 

2  5G  Straight  Section  49  95 

45G  Straight  Section  110  95 

Complete  Tower  Packages: 
2SG  45G 

40'  Call  Call 

5QJ  Call  Call 

60'  Call  Call 

Each  package  includes  fop  section  mid 
sectton.  tme.  wtot  sftefl.  pr>  trKktit. 
cu*  *  '?  tumtHtekies,  etjwfcrer  tHam. 
guy  Anchors,  ca&k*  ctotnjts,  ttktitfties. 
Ask  about  substitutions  and  custom 
designs  Tower  packages  are  stopped 
trvtght  collect  FOB  our  warehouse 

HY-GAIN  TOWERS 
HG37SS  37  lest  tall  CALL 

^G52SS  52-*eei  tall  CALL 

HG54  HO  S4-feet/tiighef  load  CAIL 

HG70HD  60  ttei/tnghet  toad  CALL 

Onfef  hf-C»n  t&nr:  Hy-Gain  antenna. 
and  tty-Gmn  rntnr  and  recetve 
tree  stopping  on  ail 


ri-Ex 


W36  36  Teet  tall  549  00 

wT&i5i-teetta«  929  00 

Lll354  54-reetStegtiefraad  1575  00 

Shipping  not  included  Shipped  direct 

from  factory  in  saw  you  money 

PHILLYSTRAN  CALL 

CABLE  BY  SAXTON 

AB213  Mil  Spec  ?&■/« 

RG8 1 U  F  oam  95^i  S  rueld  25*  /It 

B  wireftoia1or2#i8  6  #22  ifl'/fl 

Mini-0  95SSti«td  I5vrt 

Cable  wave  Hardline  CALL 

ROTATORS 

0  iawa  Roia  tors  ava  i  la  ble  CALL 

Alliance  HD73  119.95 

Hy-Gam  Ham  IV  CALL 

Hy-GainTaiMwisierT'X  CALL 

HyGatn  Heavy -duly  300  CALL 

Kent>r  o  K  R  500  Elevate  Rotator  1 99  95 

KefipfoKR54Q0Aajmm/eieYat  332  55 


MIRAGE 

B23A2mAmplitler2^0  120  95 

B101 6  ?m  Amplifier  10- 1GQ  249  95 

B3O16  2mAmplifwi30-t6O  219  95 

D1010  1O-10O  Amp  lor  430-50  299  95 

0*010*1  UHF  Amp/N  eanmctors  299  95 

8215  2m  Amp  2  in.  150  oirt  249  95 

A 1075  6m  Amp  tO  m   150 out  269  95 

AMERITBON  HF  AMPS 

ATR 15  AnlTjner  1500  watt  Call 

ATRlOAnl  Tuner  1  kW  Call 

RC58  Remote  Coax  Switch  Can 

NEWAL1?00V5KWAmp  Catt 

NEW  AL80A  1 200  wait  Amo  Can 

AI84HF  Amp  160-15  ~l 

AMP  SUPPLY 

LAlOOCA  160-1 5m  Amp  .Call 

LKSOOZBHTHFAmpriplune  Call 

AT  1200A  1200  PEP  Tuner    .-'.  Call 

LK50OZC2  5kWhirjersH     ..  Call 


brtL 


Call  for  Models 
and  Price  Quotes 


DAJWA 

LA-2065R  2m  Amp.  5  in ,  60  out    1 75  86 

LA-2035R  2m  Amp  wilh  pf eAmp     74. 95 

VOCOM  AMPLIFIERS 

2  *dlls  m  30  watts  out  2m  Amp     69.95 

2  walls  in ,  60  wans  ou1 2m  Amp  1 07.95. 
2  walls  In,  120  walls  out  2m  Amp  169  95 
200m W  in .  30  watts  out  2m  Amp    84  95 

KENWOOD  T1922  ?k w  CAri 

RF  CONCEPTS  AMPS 

RFC  2-317  2m  30  in/ 1 70  out  237  95 

RFC2-4T7  2m45m/t70oui  237  95 

AFC  2-1 17  2m  10  m/ 1 70  oul  269  95 

RFC  2-217  2m  2  in/1 70  out     .  269.95 

BFC  ?-23  2m  2  in/30  Qui      ...  99.95 

RFC  3-22  220  M  Hz  2  In/20  oul  99.95 


BENCHER  PADDLES 

Black/ Chrome  5195/6195 

DAW 

375  6- position  fro*  Switch  25  95 

376  5-oosmofl  Co**  S wtlcn  25  95 
425  1  kW  Low  Pass  Filter  29  95 
593  3-  poanon  Coat  Switch  25  95 
595  6-posiiHKi  Coax  Switch  29  95 
AP-105-banflAp3rtmefHAnrerma39.9S 
370-15  Alt-band  Dipole  Antenna  129.95 

—Other  antennas  in  stock  — 

DAIWA 

CN  520  Meter  60.95 

NS  660 A  SWft/Wan  Meter  134  95 

CN-630  Meter  126  00 

CN720B2teWHf  Wan  Meter  120  00 
CrWM  19  Antenna  Tuner  500  W  1 74  95 
CKW-5TA  Antenna. Tuner  2  51<W  279  95 
CN410M  SWR/WT  mil  3.5-150  MHJ  64  95 
CS201  3-poslllon  Switch  ,.  21.95 
CS401  4-posilinn  Switch  64.95 


TELEX  HEADPHONES        AMPHENOL  CONNECTORS 

Procam  350  ultra  ligfti  sei         . .   56.95 
procom  250  suit  phone  /mike  72  90 

Pr ocqm  4  50  padded  phones  35  50 

Procom  400  desk  mik  e  49  95 

Procom  460  padded  ptones  37  20 

SWL  -6  tO  i»fl -h  I  headphone  6  75 

C  6 to  light  headphone  .   .     7.95 

Others  m  stock  Please  Call 


BIG  DISCOUNTS 


MFJ  PRODUCTS 

939B  3  kW  Antenna  Tuner  . .  314  95 
962B  1  5  kW  Tuner  s wncn/ meter 206  95 
949C  300  wait  Oduu  T«W  129  95 
94 TO  300- wan  Tuner  swen /meter  89  95 
1 020A  Active  Antenna  72  95 

202B  Noise  Bridge  50  95 

752B  Dual  Tunable  SSB/CW  Filter  89. 95 
KeyefS-407,422.484  CALL 

Oiher  MFJ  products  In  stock  CALL 


B31SPPL259  silver 

831 SF  1050  Nickel  PL259 

8261  TypeNRGft 

2900  50239- BNC 

31 12  5NC  R&59 

312BNCRG58 

S3 185  Reducer  RS58 

83166  Reducer  RG59/mmi  8 

831RUHF  panel 


1  25 

0  95 

2  50 
2  99 

1  35 
•  25 

25 
25 
79 


Special  discounts  on  WG-pteee  purchases 


ALINCO  RADIOS 

POWER  SUPPLIES 

AMPLIFIERS 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

In  New  England  (except  NH)  Call  8002370047  In  Virginia  Calf  800-572  4201 


CIRCLE  1 33  OH  READER  SERVICE  CARD 


Catch 
of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the  ^H^ 

repeater  receiver  and  transmitter.  Scuttle 
individual  tone  cards,  all  38  EI  A  standard 
CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators*  programmable    itfffte  AA         , 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595,00. The    !p5"3*  W  each 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59,95  DTMF  module 
additional  option  is  a  DTMF  module  for  $59.95.  This  module  allows  complete     $149,95  Digital  CTCSS  module 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption*  non-volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 
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COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420 
Entire  ULS.A,  1-800-854-0547 
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Marc  I.  Leavey.  M.D,  WA3AJR 
6  Jenny  Lane 
Pikesvitle  MD  21208 

Last  month  I  presented  a  letter 
from  Larry  Morgan  K7LX,  in  which 
he  presented  some  views  on  the 
AEA  PK-232  data  controller.  I  sent 
his  letter  to  AEA  for  comments, 
and  received  a  response  from 
Mike  LambT  the  president  of  AEA, 
which  I  woufd  tike  to  share  with 
you  all,  Mike  writes: 

Thank  you  for  the  opportunity 
to  respond  to  Larry  Morgan's 
comments  regarding  the  AEA 

"Yes,  RTTY 
has  sidebands. " 

Pakratr  Model  PK-232  multi- 
mode  data  controller. 

'I  have  recently  spoken  with 
Larry  by  telephone  and  have  de- 
termined  that  he  had  used  a 
friend's  PK-232  which  had  very 
early  ffrmware  releases  initial 
firmware  releases  did,  indeed, 
have  a  few  AMTOR  idiosyn- 
crasies that  have  since  been 
changed  in  January,  1987.  and 
March,  1987,  firmware  releases. 
At  the  same  time,  we  also  added 
other  enhancements  such  as 
weather  FAX  and  the  3IAMhH 
features. 

"The  PK-232  is  factory  adjusted 
for  200-Hz  shift  AFSK  transmit 
tones-  II  someone  is  bothered  by 
thisT  they  can  easily  adjust  two  po- 
tentiometers for  170-Hz  AFSK 
shift.  However,  as  you  will  note  by 
the  enclosed  bulletin  (printed  be- 
low) written  by  Dr.  Alan  Chandler 
K6RFK.  it  is  virtually  impossible 
for  the  average  user  to  measure 
any  signal  degradation  caused  by 
a  170-Hz/20CMHz  shift  difference. 

"The  PK-232  has  a  unique 
modem  design  that  uses  the  best 
traits  of  both  AM  and  FM  FSK  de- 
tection. FM  detection  allows  for 
easy  operator  tuning  over  a  wide 
range  of  tone  shifts.  AM  detection 
typically  offers  better  weak  signal 
detection  than  FM.  The  PK-232 
uses  an  FM  design  with  Automatic 
Threshold  Correction  (ATC)  that 
offers  weak  signal  detection  simi* 
lar  to  an  AM  detector.  The  PK-232 
200-Hz  receive  shift  (HF)  mode 
actually  sets  up  the  internal  de- 
modulator for  copying  ANY  FSK 
shift  from  about  S5  Hz  to  500  Hz 
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(centered  around  2210  Hz).  The 
1000-Hz  receive  shift  (VHF)  mode 
actually  allows  copy  of  any  FSK 
shift  from  about  400  Hz  to  1 500  Hz 
(centered  around  1700  Hz).*' 

I  thank  Mike  for  his  letter,  and 
would  like  to  point  out  that  the  PK- 
232  I  am  using,  as  noted  last  time, 
does  possess  the  latest,  March, 
1987,  firmware.  Let's  look  at  that 
bulletin  on  shifts  he  mentioned. 
AJan  Chandler  K6RFK  wrote  this 
article,  which  comes  to  us  through 
the  courtesy  of  AEA. 

200-Hz  Shift  on  HF  Baudot? 

in  the  early  days  of  RTTY,  the 
difference  between  the  mark  and 
space  tone  (the  shift)  was  850  Hz. 
The  wide  shift  has  some  advan- 
tages on  HF  as  well  as  one  prima- 
ry disadvantage.  The  disadvan- 
tage is  the  bandwidth  required — 
850  Hz  plus  the  modulation  side- 
bands (yes,  RTTY  has  side- 
bands!)- The  advantages  are  that 
the  wide  spacing  compensated 
for  selective  fading  and  the  lack  of 
stability  of  the  transmitters  and  re- 
ceivers used  at  the  time.  As  the 
FCC  allowed  narrow  shift  and  the 
stability  of  the  radios  improved, 
180  and  170  Hz  shifts  became 
common  with  170  finally  becom- 
ing the  standard.  Along  came  HF 
packet  and  a  new  standard  was 
born:  200  Hz.  Can  a  station  using 
170-Hz  RTTY  communicate  with  a 
station  using  200-Hz  RTTY  with- 
out problems?  In  a  word,  YES! 

In  order  to  pass  the  information 
sidebands,  the  RTTY  channel  fil- 
ters (in  an  AM  demodulator)  need 
to  be  at  least  67-  Hz  wide  and  are 
typically  150-Hz  wide.  For  the  FM 
style  demodulator,  the  input  band- 
pass fitter  should  be  at  least  350- 
Hz  wide.  Both  bandwidths  as- 
sume 45*baud  signaling  rate 
Higher  baud  rates  require  larger 
information  bandwidths.  When 
two  stations  are  using  the  two 
shifts  and  are  tuned  to  the  same 
center  frequency,  the  maximum 
offset  in  mark  or  space  is  only  15 
Hz,  That  is,  the  difference  in  shifts 
is  divided  between  both  tones. 
Even  with  the  sharpest  channel 
filters,  the  information  bandwidth 
required  of  the  filter  will  easily  al- 
low a  15-Hz  offset  in  the  AM  de- 
modulators and  the  Q  required  of 
the  discriminator  in  the  FM  de- 
modulators will  also  easily  pass 
the  extra  shift.  The  same  works  in 
reverse.  The  200-Hz  shift  recejv- 


Typical  Channel  Filters 


ing  system  does  have  a  wider 
noise  bandwidth  than  a  170  Hz 
receiving  system.  This  is  due  to 
the  wider  bandwidth  filters  neces- 
sary for  110-  and  300-baud  opera- 
tion, for  the  different  shift.  At  300 
baud,  the  200-Hz  shift  actually 
has  a  small  advantage  over  the 
170-Hz  systems.  If  someone  tells 
you  170-Hz  and  200-Hz  shift  are 
incompatible,  you  are  having  one 
of  your  legs  pulled. 

My  sincere  thanks  again  to 
Mike  Lamb  of  AEA,  for  sharing 
this  piece  by  Dr.  Alan  Chandter 
with  us. 

AMTOR  does  have  the  spotlight 
this  month,  and  here  is  another 
heard  voice.  Bill  Martin.  R.Ph. 
N7EU,  of  Bolhell,  Washington, 
drops  his  response  to  many  ques- 
tions raised  here.  Bill  says:  "I  am 
an  avid  AMTORite,  I  think  the 
main  problem  I  see  with  new  mod- 
es like  AMTOR  is  that  the  fellahs 
are  a  bit  intimidated  by  this  mode. 


key,  HF  packet  seems  to  have 
some  problems.  The  operators  I 
have  spoken  to  seem  to  be  dissat- 
isfied with  the  speed  or  flow  of 
conversation.  In  any  event,  count 
me  in  on  any  AMTOR  cheering 
squad.  I  use  it  more  now  than  reg- 
ular RTTY. 

"And  still  one  more  little  com- 
ment about  RTTY  operating  in 
general.  Why  are  RTTY  operators 
such  sticks  in  the  mud  when  it 
comes  to  operating  on  different 
bands?  There  are  only  two  places 
you  will  find  RTTY  used— 14.080 
to  14.100,  and  3.600  to  3.640. 
Windows  for  packet  and  AMTOR 
are:  14.070  to  14,080  (AMTOR); 
14.100  to  14.110  (packet);  and 
3.640  to  3.650  (AMTOR).  This 
does  not  make  any  sense  to  me. 
Forty  meters  is  a  terrific  daytime 
band  for  RTTY,  but  try  to  find 
someone  there.  Also,  the  15-  and 
10-meters  band  have  been  open- 
ing up,  but  I  have  worked  only 


"The  PK-. 

has  a  unique  modem  design  that  uses 
the  best  traits  of  both  AM  and  FM  FSK 

detection/' 


RTTY  is  easy  compared  to  AM- 
TOR, You  kick  on  the  transmitter 
and  the  most  difficult  part  may  be 
getting  the  other  station  tuned  in 
properly  and  getting  the  tones 
right-side  up.  With  AMTOR,  a  lot 
more  is  going  onT  such  as  linking, 
time  intervals  between  receive 
and  transmit,  different  rigs  react- 
ing or  interfacing  with  the  AMTOR 
program,  or  FEC  and  ARQ  mod* 
es.  Maybe  what  we  need  is  an  arti- 
cle with  an  overview  of  AMTOR 
and  its  advantages  and  difficulties 
discussed.  Surely  the  100  percent 
copy  is  one  advantage  over  RT- 
TY— and  the  ability  to  run  lower 
power  and  still  maintain  a  conver* 
sation.  And  conversation  is  the 


three  fellahs  on  ten  meters  with 
RTTY.  They  got  discouraged  and 
left  after  fruitless  tries.  So  why 
do  these  operators  jam  thenv 
selves  together  in  as  little  spec- 
trum as  possible?  Let's  see  a  little 
more  activity  in  the  other  bands 
as  welL  And  the  excuse  that  the 
band  is  dead  is  not  valid.  Many  a 
time  I  have  worked  ten  meters 
when  it  sounded  dead — at  times 
as  late  as  1 1  p,m.  into  California.  I 
think  a  real  push  should  be  made 
to  get  some  sort  of  calling  fre- 
quency going  on  the  ten-meter 
novice  band.  I  have  been  using 
28.190.  Any  suggestions?  If  we 
want  to  get  the  novices  interested 
in  digital  modes,  it  woufd  seem  to 
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IC-900A 


amtronics 

HIGH  QUAUTY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


INTRODUCING  W2  DRZ  VHF/UHf  MODULES. 

NOW  AVAILABLE  A  A  STAGE 

SEQUENCER 

INTRODUCTORY  PRICE  $34  PREPAID 

DEALER  ENQUIRIES  INVMED 


915  North  Main  Street 
Jamestown,  New  York  14701 


H'rjfrnr  Nrtt'  V&H  '.t finest  amo/uttr  radio dralrr. 

PH.  (716)664-6345 
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. . .  at  last 

your  shack  organized! 

A  beautiful  piece  of  furniture  —  your  XYL  will  love  il! 

$199.50  S-F  RADIO  DESK 
Deluxe  -  Ready  to  Assemble 


Also  Available 
Pioof  Space  51   Wide  by  30"  Deep 

S219.95 


Designed  with  angled  rear  shefl  for  your 
viewing  comfort  and  ease  of  operalign 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space:  39    Wide  by  30    Deep 

Additional  Information  on  Request 

Checks.  Money  Order  a,  Bank  America  rd 
and  Master  Charge  Accepted. 

FOB  Culver  City  (In  CaUt  Add  6*;  Sales  Tax.\ 
DEALER  INQUIRIES  INVITED. 

S-f  Amateur  Radio  /ef vice/ 


SI 


*%    4384  KEYSTONE  AVENUE  *  CULVER  ClTYt  CALIP>  90230  —  PHONE  (21 3)  837-4870    #T 


Need  Quick 

Turnaround 

on  CRYSTALS? 

Try  Our  E.O.D. 

(Emergency  Order  Dept.) 

and  get 

JAN  QUALITY 

and  STABILITY 

PLUS  Low  Prices! 


ttu  benefit  from  21  years  of 
rnanuladuring  quality  crystals 
tor  ndustry,  mtiary  sen/ices, 
raft)  amateurs  citizen  band 
and  experimenters. 

Id  Get  Free  Catalog 
ZM  or  Write 

JAN  CRYSTALS 

P.O.  Box  06017 
Ft.  Myers,  FL  33906 
m,  {813)936-2397 


CIRCLE  73  ON  READER  SERVICE  CARD 


QEP  says  "Do  it  NOW 
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M<rsr»fC<ud 


Prevent   cold  and   frozen   fingers. 
Avoid  snow  covered  roof-tops. 
Don't  wait   for   the  Bluslt  and   ice. 
Install    that   antenna   and   coax  KOW 


•  BELDEN  9913  low-loss 

500  ft  Roll  $185.00  or  39<t/ft. 

•  BELDEN  8214  (foam) 
500  ft  Roll  $150.00  or  33c/ft. 

>  BELDEN  8267  RG-213 

500  ft  Roll  $185.00  or  39c/ ft. 

i  BELDEN  8268  RG-214  silver  I35/ft. 


AMPHENOL  SPECIALS 

PL-25v  silver  {mica  filled)  $1.00 

male  cable  end  2*50 

(fitted  for  9913)  3-25 

female  cable  end  3.95 

Barrel  (jack-jack)  4.50 

Barrel  (plug-plug)  5.20 

Chassis  receptacle  3.50 


UG-21D 
UG-21D 
UG-23D 
UG-29A 
UG-57B 
UG-58A 


Copper-clad  14  ga,  (7x22) 
7$  a  foot  (any  length) 

Identical  to  Belden  8000 


CALL  1-800-237-3063 
FREE  (Except  Florida) 
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VISA   &   WASTER   CARD   ACCEPTED 
SHIPPING   IS  ADDITIONAL 
Call   TOLL  FREE 

1-800-USA-9913 

in  NJ  201-887-6424 


110-4  Route  10 
East  Hanover 
N.J.  07936 

»***  SAME  DAY 
TSX  JIM  N2GKV 


m  M  •  • 


SHIPPING 

&    BILL   KA2QEP 
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Multiband  QRV  160-10  Emergency  Pack 


nr1 

in>  I 


Buili  tor  reported  deploy 
mem  and  stoujic ,  wet  m  dry' 
the  Emcrceno  Pack  rwHim 
QRY  I  fO- 10  ill  band  Link -proof 
seated  amennj,  rjpid  bunch  ku„  7tV 
RGB*.  160  me ler  adapter,  .it I  hand 
coutiicrpoise,  200'roiproof  d:u:r<in 
Nothing  mare  needed  io  be  CJR  Wa>t 
One  person  irauJI*  in  15  mm- 

|97|NO.ikUnc  l?00K. 
Prova,  UT  R4604  21  ?8 


[''nsii'st   \ntenna 
in  the  Wesl 


\S 


ntennasWest 

i 80 J)    374  I0«4 
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f  OR  THE  BESTIR  UNEAR  AMPLIFIERS,  A  HTIH  HA  TUNERS, 
TRANSCEIVERS.  METERS  ETC.  REPLACEMENT  PARTS,  FAC 
TORY  SERVICE,  NEW  PRODUCT  INFO,  DOMESTIC,  INTER- 
NATIONAL DEALER  INQUIRIES  INVITED 


PQBojH 
E.  ftackmy*  U 
NY  1151B.  USA 
TU  47W244 
516TCtt-2SZfl 


^tldkj  ££>.  £fi£. 
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*  *  #  *  SCRAMBLING  HEWS 
Pay  TV  and  Satellite  Descrambling 


Schematics,  theory,  bypasses  13  cable,  7  satellite  New  SA  turn- 
on,  ML£M20&-3.*14  56  Exoenmems  Wrffl  VkteoCiDher  Porting., 
muakeieeriDQ  $M  95  Cable  TV.  Security,  design  Si  2.95  MQS/ 


MMDS  Handbook   Microwave  hacking  S9.95.  Build  Satellite 


Systems  Under  &SQQ  $12.95  Any  3/J27  Scrambling  News. 
Monthly  Feature  articles,  product  reviews,  law  history ,  patents 
124  9S/y* .  Samf*?  55  Winter  catalog  $% 


Shojiki  Electronics  Corp..  1327K 

Niagara  St..  Niagara  Falls.  NY  14303.  COD's 716-2M-2I63 
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HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 


I  W  Plus  $2 


00 


shipping  &  handling 

VISA/MasterCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 
radio.  Study  at  your  leisure.  No  technical 
background  required.  Entry  level  amateur 
radio  operators  can  now  talk  on  the  ten  meter 
band  and  FM  repeaters. .  £ven  link  their  ham 
radio  stations  to  the  pub  I  tc  telephone  system 
and  personal  computers.  Privileges  never 
before  available  to  the  beginner!  Complete 
FCC  license  preparation  course  contains 
everything  you  need  to  know  to  pass  both  the 
written  and  Morse  code  examination  in  a  very 
short  lime.  Written  in  easy -to-under stand 
language.  Contains  fully  illustrated  lext  book, 
I  wo  long-play  code  learning  cassettes,  all  302 
word-for-word  FCC  license  test  questions 
answers.  .  .and  much  more!  You  can't  miss! 
Sold  with  a  10  day  money  back  guarantee. 
Phone  orders  accepted.  Dealer  and  classroom 
instructor  discounts  available. 

W5YI-VEC        P.O.  BOX  #10101 
Dallas,  Texas  75207  -  Tel:  817-461-6443 
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Continued  from  page  53 

me  that  ten  meters  would  be  a 
natural." 

Bill  raises  some  excellent 
points,  I  often  wondered  myself 
why  there's  so  much  clustering. 
At  one  time,  with  rocks  (crystals) 
and  drifting  VFOs,  it  may  have 
made  sense,  but  now?  And  as  far 
as  the  other  bands,  why  not?  As 
they  say,  use  11  or  lose  il — right? 
I  would  love  to  hear  all  your 
thoughts  on  these,  or  any  other, 
RTTY  points. 

On  the  question  of  an  overview- 
type  article  on  AMTOR.  such  a 
topic  was  presented  in  RTTY 
Loop  some  time  ago.  tn  response 
to  the  numerous  questions  I  have 
received  asking  what  has  been 
covered  in  the  more  than  ien 
years  of  this  column,  I  have  pre- 
pared a  RTTY  Loop  index.  If  you 
would  like  to  see  what  we  have 
been  talking  aboul,  drop  me  a 
self-addressed,  stamped  envel- 
ope, to  the  address  at  the  head  of 
this  column,  with  postage  for  two 
ounces  on  it,  and  f  will  send  you  a 
copy  of  this  index,  updated  to  the 


current  published  issue  of  RTTY 
Loop.  Information  on  obtaining  in- 
dividual columns  will  be  included 
with  the  index, 

I  hope  to  be  a  bit  more  visible 
on  the  HF  bands,  after  my  anten- 
na-installing adventures  this 
summer.  After  stalling  for  some 
time,  and  cutting  down  a  dead 
tree  that  stood  in  the  way,  I  finally 
used  a  bow  and  arrow  to  shoot 
a  line  over  a  tree  about  a  quarter 
wavelength  (on  eighty)  away  from 
the  house.  Rope  followed  line, 
and  antenna  followed  rope, 
of  course,  and  the  thing  loads  well 
through  a  tuner  on  all  bands. 
So,  as  time  permits,  I  hope  to  pop 
up  on  HF  bands  on  an  irregular 
basis. 

More  reliable  modes  of  com- 
munication with  me  remain  the 
mail  (remember  to  send  a  SASE 
if  you  desire  a  reply),  Compu- 
Serve (75036T2501).  and  Delphi 
(MARCWA3AJR).  If  airs  wef!t  next 
month  should  bring  our  annu- 
al feature,  and  more  goodies 
right  here. 


HAM  COM 

The  Complete  Communications  Software 

for  The  Radio  Amateur 

Requires  IBM  PC  or  Compatible,  With  minimum  192  K  Memory. 

Supports  Most  TNC's  Including  MFJ.  TAPR  2r  Kantronics,  AEA  PK- 

232.  and  Pac-Comm  Push  Button  Binary  or  Ascit  File  Transfers, 

FEATURES  INCLUDE: 

•QSO  Card  File  With  Dup.  Check. 

•Split  Screen.  •Adjustable  Size, 

•30  User  Programmable  Macro's. 

•Large  Scroll  Sack  Buffer 

•User  Note  Pad  .     ,  (Record  Tuner  Settings  etc.). 

•Dos  Shell,  Permits  Running  Other  Programs  etc.  Without  Leaving 

Ham  Com. 

•Log  Incoming  Text  to  Disk. 
•KENWOOD      ,  TS  440  and  IS  940  Computer  Control  Buitt  in 

(Requires  Kenwood  IF232}, 
•Full  Program  Control  of  all  Modes  When  Used  with  AEA  PK-232 

or  Pac-Comm  TNC-220. 
•Plus  Many  More  Features . 

The  Most  Complete  Program  for  Packet  Radio  and  the  IBM 

PC  Computer, 

introductory  Priced  At  Only  $34.95  Postage  Paid. 

To  Order  Send  $34.95  To:   D.  Diehlman  AE6G 

5748  NL  Bond 
Dept.  73. 
Fresno,  Ca,  93710 

For  More  information  Phone  or  Write: 

Dan  AE6G     (209)  439-5520      or      Bill  N6HAV  (209)  222-6620 

California  Residents  Add  $2  27  Sales  Tax.  No  COD'S  or  Credit  Cards, 
Please  include  Name  Address  and  Ham  Call  or  SWL  Wrtri  Order . 
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DEALERS 

Sell  73  Amateur  Radio 

Selling  73  Amateur  Radio  will  make 
money  for  you.  Consider  the  facts: 

•  If  you  carry  73  Amateur  Radioit  will  increase 
your  store  traffic— and  our  dealers  tell  us  that 
73  is  the  hottest  selling  amateur  radio 
magazine  on  the  newsstands  today. 

•  Increased  store  traffic  means  increased  sales 
for  you.  Hams  will  come  into  your  store  to 
pick  up  the  latest  73  and  end  up  buying  the 
latest  all-band,  all -mode  transceiver  [or  at 
least  a  few  feet  of  coax) , 


•  73  Amateur  Radio  guarantees  each  issue— 
you  pay  only  for  the  copies  that  you  sell.  We 
pay  for  all  shipping. 

For  information  on  selling  73  Amateur  Radio,  call  Peter 
Murphy  at  800-722-7790,  or  write  to  73  Amateur 
Radio,  WGE  Center,  Peterborough,  NH  03458. 


73 


Amateur 
Radio 


WGE  Center,  Peterborough,  NH  03458  800-722-7790 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod.  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 


- 


m  ■- 


Typical  rejection: 
±600  Khz@144  Mhz:  -28dB 
±  1  6  mi@22Q  Mtiz:  -40dB 
±5     Mhz@450Mhz;  -50d8 


40  to  1000  Mhz  -  tuned  to  your  frequency 

5  large  helical  resonators 

Low  noise  -  High  overload  resistance 

8  dB  gam  -  ultimate  re[ectton>  80  dB 

10  to  15  volts  DC  operation 

Size  -  1.6  x  2.6  x  4.75"  exc, connectors 

FANTASTIC  REJECTION! 

Price  -  CALL  bipolar  w/RCA  jacks 
Connector  options:  BCN  S5.  UHF  $6. 

N  510 
super  HOT'  GaAs  Fei  option  $20 


AUTOMATIC  IDENTIFIERS 


fD-1 


102 


•  For  transceivers  and  repealers    AMATEUR  dna  COMMERCIAL 

•  Automatic  operation  -  ad^usiable  spaed  and  amplrtude 

•  Small  size  -  easy  installation  ■  7  to  15  volts  DC 

•  8  selectable,  reprogrammable  messages    eacfi  up  10  2  mm  long 

•  Wired  tested,  and  programmed  with  your  message(s) 

Model  ID  1  ■  $49  95    Model  10-2  w/2  to  10  minute  timer  -  $69  95 

We  offet  a  complete  line  of  transmitter  and  receiver  strips 
and  synthesizers  For  amaieur  and  commercial  use. 
Request  our  free  catalofl.  Allow  $2  tor  UPS  shipping    Mastercard  &nti  VfSA  w&tcame 


GLB  ELECTRONKS.INC. 

Dept  H,      151  comnwrce  Pkwy.f  Buffalo,  NY  14224 

716  675  6740     9  to  4 


CIRCLE  1?  ON  READER  SERVICE  CARD 
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Tfiis  slon  hv  Boh  Manning  KIYSD  of  Rye, 
AWf  appeared  in  the  December  1973  issue 
of!  3 .  We  reprint  it  as  a  tribute  to  Bob.  now  a 
silent  kev. 


The  Greenie 


An  account  of  a  brief  and  tempestuous  contest 


The  Wayne  Green  Award,  or  Greenie, 
came  into  existence  in  much  the  same 
way  as  did  penicillin,  the  St.  Andreas  Fault, 
and  me— by  sheer  accident! 

Recently,  an  obscure  and  nameless  ham 
with  the  solder-wasting,  foot-scarring  and 
improbable  talent  of  constructing  bread- 
boards with  a  propane  torch,  discovered  his 
solder  had  been  dropping  into  a  scrunehed- 
up,  cast-off  TV  dinner  plate  secreted  under 
his  bench. 

When— alter  several  pounds  had  accumu- 
lated—the mass  was  removed  and  turned  up- 
right, it  bore  not  only  an  amazing  resem- 
blance to  Wayne  Green  (dutch  boy  haircut, 
turtleneck  sweater  and  all),  but  two  embossed 
letters,  £  and  L,  from  the  plate  had  been 
reversed  fashioned  into  the  glop  somehow, 
making  a  passable  73  .  Thus  the  Greenie  was 
born! 

Its  destiny  was  to  be  awarded  to  the  ham 
with  the  best  or  most  unusual  shack. 

We  (the  awards  committee),  after  visiting 
hundreds  of  shacks,  were  gathered  in  the 
huge  8  x  10  ft.  conference  room  to  decide 
who  should  receive  the  coveted  first  annual 
Wayne  Green  Shack  of  the  Year  Award  (no 
double  entendre  intended!)- 

To  say  it  was  an  odd  assemblage  would  be 
putting  it  mildly.  It  was.  however,  fairly  rep- 
resentative, Wayne,  himself,  was  in  absentia. 
having  gone  off  Hi  fight  simultaneous  duels 
with  the  editors  of  CQ  and  QST  (FCC  Pro- 
posals at  300  meters), 

Katrina  of  course  was  there,  representing 
the  YLs.  Slightly  over  300  pounds  of  Fern- 
Lib  amateur  radio  operator,  Katrina  was,  to 
say  the  least,  imposing-  A  feminist  to  the  last 
ounce,  Katrina,  at  the  moment,  was  banging 
alternately  on  the  simulated  alabaster  (ply- 
wood) table  (Wayne  spares  no  expense)  and 
thumping  Claude  Zistcr,  our  technical  type, 
on  his  emaciated  chest,  causing  htm  to  retch 
violently  at  each  thump. 

Claude  isn't  a  bad  son*  despite  the  fact  that 
he  and  the  slide  rule  he  kept  clutched  in  his 
bony  fist  were  o\'  unusually  similar  stature 


and  weight.  Only  guy  I  ever  knew  who  made 
Wally  Cox  and  Twiggy  look  like  Minnesota 
Fats  and  Mama  Cass  Elliot* 
"If  s  gotta  be  a  YL  or  XYL  to  win  the 

award!"  bellowed  Katrina,  "You  male  chau- 
vinists have  had  it  loo  much  your  own  way  for 
too  long/" 

"Balls!"  roared  Grunt  (at  least  I  think  his 
name  was  Grunt ,  He  barely  spoke  below 
721  dB  over  S-9  which,  when  we  first  met, 
numbed  my  eardrums  and  I  never  was  sure  of 
what  he'd  said  when  he'd  introduced  him- 
self). 

During  our  inspection  tour  he  yelled  into 
one  guy's  mike  so  loudly  and  so  excitedly  that 
he  bit  the  top  right  off  a  Shure  444 .  Grunt  vl 
the  representative  of  thai  new  hreed  opera- 
tion. The  SupcrHam!  You've  undoubtedly 
met  them  on  the  bands. 

The  SupcrHam  comes  through,  on  the  air. 


"Funny,  I  never  did  get 
used  to  CecWs  attire. ff 


as  a  fifty ish,  loudmouthed,  know-it-all  clot 
dedicated  to  the  proposition  that  only  he  is 
created  equal.  He  claims  squatters  rights  to 
his  frequency,  and  by  virtue  of  thirty-two 
series  paralleled  4-1000Z*s  simply  opens  up 
and  takes  over  at  least  20  kHz  of  band  width. 
Faster  than  a  millisecond  VOX.  more  power- 
ful than  the  law  allows,  able  to  stomp  QRP 
stations  with  a  single  belch.  Ooh  hoo!  Look! 
There  on  the  air!  It's  Aurora!  It's  insane!  It's 
SOOOOPPERHAAAAMM ! ! ! 

44 And  again  I  say  Balls!"  roared  Grunt* 
"If  s  gotta  be  a  station  with  po^er.  power, 
F.CLW,E.R.  power  and  more  power!' 

At  this  point  our  secretary.  Maggie  (the 
message  handler)  began  rummaging  through 
an  oversized  Samsomte  suitcase*  the  outside 
of  which  boasted  (instead  of  travel  decals) 
stick-on  message  check-off  sheets,  HX  and 


ARL  numbered  references.  'Wail  a  minute. 
I've  got  some  notes  here' '  she  said,  scatter- 
ing message  forms  and  blanks  over  her  shoul- 
der, the  table,  and  the  floor, 

"Yeah!  Hold  it!"  chimed  m  Cecil,  the  cer- 
tificate hunter,  performing  a  similar  act  save 
for  the  fact  that  he  was  strewing  certificates 
hither  and  yon.  (Funny,  I  never  did  get  used 
to  Cecil's  attire:  the  single  breasted  oversized 
WAS  certificate  for  a  jacket  made  from  seer- 
sucker was  bad.  The  bell  bottoms  fashioned 
from  quilted  CHC  memorabilia  was  worse, 
but  the  tie  lhat  glowed  in  the  dark  showing  his 
DXCC  made  mc  feel  like  someone  was  step- 
ping on  m>  throat-) 

From  the  comer.  Elf  ram,  our  CW  opera- 
tor, was  bleating*  'Didah  dididit,  didah 
dididit." 

Looking  up  from  my  navel  (which,  inci- 
dentally, in  the  last  five  years  has  gone  from 
the  outward  type  to  the  inward  type),  I  began 
to  pound  my  gavel  for  order.  I.  as  ihe  appli- 
ance operator-klutz-lid  representative,  was 
the  chairman  of  this  motley  group. 

"Order,  order!*  I  screamed  at  the  room, 
which  had  taken  on  the  appearance  of  a  ticker 
tape  parade  due  to  the  fact  that  Maggie  and 
Cecil  were  still  flinging  papers  into  the  air. 
Katrina  was  hollering  "YL,  YL,  YL!", 
Grnni  was  bellowing.  "Balls!  Power-power- 
power  I  tell  ya  -  ya  gotta  have  power!"  and 
Effram  was  driving  me  slightly  off  my  rocker 
with  that  "didah  dididit.  didah  diditflt 
sounded  tike  a  Chinese  auctioneer  with  a  cleft 
palate  conducting  a  sing-along  for  200  bab- 
bling tambourine  thumping  chimpanzees. 

Bang*  Bang,  Bang 

Bang,  bang,  bang  went  the  gavel  as  I 
pounded  at  the  chaos.  Suddenly  I  felt  several 
sharp  pains  just  below  my  spleen  and  discov- 
ered Claude  poking  me  with  his  slide  rule. 
"Excuse  me  sir/  he  said,  "but  I  believe 
you've  just  spilled  your  coffee  into  your 
lap/* 

"Thank  God!"  I  exclaimed,  "I  thought  it 
was  something  else,  *1 
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Some  semblance  of  order  finally  arrived 
except  for  Effram  with  his  "didah  dtdtdit' 
ami  "dahdahdidah  dah  dahdidahdit.* 

"Grunt,"  I  said,  "will  you  put  Effram  on 
break-in  and  tell  him  to  QRT." 

" Huh?  Whazzat,  boy?  You  gotta  *peak  up. 
boy!  You  need  more  power.  More  power.  I 
say.  Power,  boy  stap  the  ole  juice  to  it  till  the 
tubes  run  rosy  red  and  the  transformer  fires- 
power,  boy,  power!" 

Thankfully,  Katrina  took  a  hand  and 
solved  the  problem  with  delicate  feminine 
expertise,  Clamping  onto  EffranVs  hand  con- 
la  ining  a  soup  spoon  with  which  he  was  tap- 
py-tappy-tapping  something,  she  jammed 
both  spoon  and  hand  down  his  throat,  coming 
dangerously  close  to  his  liver.  Then,  in  what 
seemed  to  be  single  motion,  she  grabbed 
Maggie's  oversized  attache  case,  and  with  a 
vicious  arced  swing  whomped  Grunt  approx- 
imately 32  inches  above  his  ankles,  or  at  the 
ancx  of  his  V,  as  we  say  in  the  trade. 

*Okayt*  I  continued,  "now  we  only  got 
this  one  trophy  to  give  away.  We've  seen  all 
sorts  of  shacks.  Suppose  we  use  the  process 
of  elimination?  I  think  we  can  eliminate  all 
the  Danish  Modern,  Colonial  and  home- 
antiqued  types,  right?  Any  other  elimina- 
tions? Raise  your  hands/ ' 

A  sharp  snooting  pain  under  my  left  eye 
told  me  that  Claude  had  raised  his  hand,  re- 
plete with  slide  rule,  damn  near  turning  me 
into  a  cyctops. 

I%I  think/*  said  Claude,  "that  we  can  also 
eliminate  the  Japanese  Contemporary  shack, 
I  mean,  after  all,  Ladio  Shack?'  *Landom 
Rength  of  LG/8LT  and  'Loger,  LogerOM*  is 
a  bit  much;  besides,  the  autographed  8x10 
glossies  of  Sessue  Hayakawa  and  Richard 
Loo  in  bamboo  frames?  PfuiiL  And  how 
many  operators  will  deliberately  live  on  the 
side  of  a  hill  so  they  can  erect  slanted  inverted 
vec*s? 

"And  it  didn't  got  no  power  neither.  No 
balls  at  all,'  chimed  in  a  slightly  falsetto 
Grunt,  assuming  a  cross-legged  protective 
pose  as  he  cast  a  suspicious  eye  at  Katrina, 

^Yeah,  and  it  was  all  commercial  He 
didn't  have  no  home  brew  stuff  anywhere!* 
came  a  voice  from  under  the  table, 

"Who  the  hell  is  ihatl"  I  gasped,  as  a 
pair  of  hands  and  two  eyes  peered  over  the 
tableiop. 

Tis  [,  Marvin,  the  home  brew  spe- 
cialist." 

"Whatinhell  are  ya  doin1  under  the  table. 
Marvin,  the  home  brew  specialist?* 

"I'm  building  a  voting  machine,**  Marvin 
replied,  piling  soldering  gun,  heat  sinks, 
dikes  and  assorted  other  tools  on  top  of  a 
stack  of  Maggie's  messages  and  Cecil's  cer- 
tificates. 

'Look,  old  boy,  I  think  I  soldered  my  belt 
buckle  to  a  table  hinge,  so  I'll  just  sit  here, 
okay?'* 

"Fer  cripes  sakes,  h  that  everybody?"  I 
said,  glancing  around  the  room  and  under  the 
table,  absently  noting  that  Marvin  had,  in- 
deed, soldered  his  belt  buckle  to  the  table 
hinge, 

"I  believe.  '  said  Claude,  manipulating  his 
slide  rule  back  and  forth  and  making  copious 


notes  on  a  seemingly  endless  sheet  of  fools* 
cap,  "that  we're  missing  one-point-three  per- 
sons/* 

"Whaddya  mean,  one  point  three  per- 
sons?" 

*  Well ,  Baltimore- Anchorage-Roanoke- 
Roehester-Yokahama — what  a  name— the  20 
meter,  quick  QSO  kook  was  captured  by  an 
A&P  manager  and  is  working  the  five-items- 
or-less  checkout  counter  around  the  corner. 
He  was  'Hi  there!  You're  5  and  9— that's  a 
dollar  9,80  see  you  latering'  to  beat  the  band 
the  last  time  I  saw  him." 
"Okay, "I  said,  "That's  one— now  what's 
the  point  three?'* 

"Oh,  that's  Giggles.  You  can't  really  call 
him  a  full  ham.  I  don't  know  what  category  he 
falls  into.  He's  the  fruitcake  who  checks  into 
a  net  and  spends  the  next  45  minutes  tripping 
his  VOX  with  giggles." 

lI  know  the  type,  Thanks,  Claude. ' 

'Think  nothing  of  it/   said  Claude,  mak- 
ing a  magnanimous  arm-sweeping  gesture. 


'We're  missing 
1.3  persons/9 


catching  me  across  the  bridge  of  the  nose  with 
that  goddam  ruler. 

"1  think  you  just  deviated  my  septum, 
y«i„„." 

*  Didididit  didit"  "Didididit  didit"  came 
from  the  end  of  the  table. 

"Claude,  why  don't  you  go  down  and 
teach  semaphore  to  Effram  and  take  that 
mathematical  pogo  stick  with  you.*  I  said, 
wiping  a  tear  from  my  eye  and  a  spot  of  blood 
from  my  nose. 

The  Process  of  Elimination 

"Okay,  any  more  eliminations?" 

Katrina  jumped  to  her  feet  (this  act  by  its 
sheer  spontaneity  caused  Grunt  to  explode 
backward  against  the  wall— not  an  easy  feat 
when  you  "re  in  a  *  September  Morn"  pose), '  i 
think,*  said  Katrina,  casting  a  threatening 
look  at  the  folded -up  Grunt.  *lhat  we  ought 
to  eliminate  that  Swedish  Convertible  shack 
also.  Really!  A  Myra  Breckenridge  receiver 
and  a  Christine  Jorgensen  transmitter.  That's 
carrying  synthesis  too  far.  No  knobs,  no  me- 
ters no  dials,  no  nothin\  just  one  big  switch 
— or  is  that  swish  ? * ' 

'And  it  didn't  got  no  power  at  all.  Ya  gotta 
have  oomph,  guts,  punch,  Ya  goiia  have 
balls!"  said  Grunt. 

*I  agree/'  said  Claude,  "the  absence  of  a 
ball  bearing  drive  mechanism  on  the  vfo  ren- 
ders it  virtually  useless,  and  1  think  Effram 
will  agree  that  a  k  marsh  mallow  key*  for  limp 
wrists  is  impractical.  Right,  Effram?* 

'Didahdit  didahdit"  said  Effram. 
Just  then  a  "giggie  giggle"  came  from  the 
intercom. 

"Giggles,  will  you  get  the  hell  outta  the 
waiting  room,  quit  giggling  into  that  inter- 
com, and  join  us?" 

"Right,  Bob-giggle-giggle— buiya  know  I 


sort  of  liked  that  *  Liberal"  shack  we  saw.  You 
know  the  one— entire  place  bedecked  hippie 
style  with  flowers,  beads  and  black  lights 
using  a  Lysergic  25  receiver,  MarvJane 
transmitter  and  a  Horse  Amplifier— hey.  and 
the  wattmeter  labeled  "Flower  Power',  log 
books  called  a  'trip  sheet'  and  all  those  peti- 
tions. Like  the  one  petitioning  all  magazines 
to  include  a  supplement  to  their  Who's 
Who*  columns  entitled  "Who  Dat?'  and 
that  jazzy  antenna  erected  in  the  form  of  a 
65  foot  peace  symbol  That's  today.  Boh1 " 

"Charlie,  Charlie"  said  Maggie. 

"According  to  my  calculations,  the 
damned  thing  won't  work.  Giggles!*  said 
Claude. 

"Precisely  !  It's  IN"  said  Giggles. 

"Balls!"  said  Grunt. 

"Do  I  record  all  this  talk  as  one  message  or 
can  I  count  each  quote  as  a  separate  mes- 
sage?" asked  Maggie. 

"Hey,  yeah!  And  do  I  get  a  certificate  for 
attending  this  thing?"  queried  Cecil, 

"Look,  we're  hereto  handout  this  trophy. 
Now  with  the  Emmvs,  Oscars,  Grammvs, 
and  all  the  other  awards  handed  out.  it's  pret- 
ty hard  to  go  through  a  liftime  without  receiv- 
ing an  award!" 

"You're  right,  Bob.  1  know  a  guy  who  got 
an  award  lor  never  having  received  an 
award?" 

"Look,  Marvin."  I  said,  "if  you  can  un- 
solder your  belt  buckle  without  doing  your- 
self any  permanent  genetic  injury,  will  you 
get  up  above  the  edge  of  the  table,  and  we'll 
get  this  thing  settled. 

" "  Sou  , '  1  began,  "as  I  see  it,  in  order  to 
please  everyone,  we've  got  to  give  it  to  a  YL 
running  in  excess  of  1 0  K  W  on  C W  for  quick- 
ie QSO's  on  20  meters  who  receives  an  occa- 
sional BPL.  has  a  good  standing  in  me  CHC 
and  has  built  her  entire  shack  in  Early  Hal- 
loween or  Contemporary  Junkyard  all  by  her- 
self and  can  giggle  her  VOX  on  phone, 
right?" 

"Oh,  Lord,"  I  said.  "Well,  Wayne's  al- 
ways saying  to  get  the  lead  out, 

"Giggle,  giggle/* 

"Maybe  we  could  build  a  parabolic  dish 
out  of  it,"  said  Marvin, 

"Put  a  number  on  it  so  I  can  log  it,"  said 
Maggie. 

"Hell,  lets  stamp  BPL  on  it  and  GIVE  it  to 
Maggie/*  said  Katrina. 

"Can  I  keep  it  as  a  certificate,"  asked 
Cecil. 

4*With  extreme  calm.  1  walked  to  the 
window  and  threw  the  melted  glob*  my  gav 
eL  the  buekJe-spoon-ruler  combination  and 
two  handl'uls  of  messages  and  certificates  in- 
to the  street.  Then,  as  an  afterthought*  I 
picked  up  the  still  "didididit  didit  -  didididi 
didit "ing  Effram  and  flung  him  alter  his 
spoon,  receiving  the  ultimate  satisfaction  of 
hearing  him  speak  his  first  real  word 
"HHEELLLLLLLPP!!!" 

"Oh,  Lord!" 

"Balls!"     said    Grunt,     Katrina,     Mag- 
gie, Marvin.  Cecil,  Giggles,  and  I  in  uni- 
son.  And.   from   the   sidewalk,  we  heard 
'didahdit'    thus  putting  an  epitaph  to  the 
Greenie, 
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EW  PRODUCTS 

Compiled  by  Rebecca  Niemeta 


Dual  Band  Docking  Booster  from 

Naval  Electronics. 

DUAL  BAND 
DOCKING  BOOSTER 

The  new  FT727  docking  boost- 
er puts  out  30  Watts  on  VHF  and 
18  Watts  on  UHF.  II  automatically 
senses  the  band  selected  by  the 
HT  and  switches  in  the  appropri- 
ate PA  and  GaAs  FET  pre-amplifi- 
ei\  The  booster  clips  to  car  doors 
via  a  clip  and  connects  to  the  car 
battery  and  roof  antenna. 

The  FLT727  booster  is  compat- 
ible with  Yaesu's  single  band  HTs 
such  as  the  FT203,  209,  703  and 
709, 

For  turther  >nformationT  contact 
Naval  Electronics,  5417  Jetview 
Circle.  Tampa  FL  33634  (813/685- 
6091)  or  circle  Reader  Service 
Card  #205, 

THE  REGENCY  R 1080 

A  moderately-priced  pro- 
grammable scanner  that  features 
search,  weather  scan  and  a  priori- 
ty channel  has  been  announced 
by  Regency  Electronics. 

The  Regency  R1080  features 
30  channels  and  six  of  the  most 


The  Regency  R1080  from  Regen- 
cy Electronics. 


popular  UHF  and  VHF  ranges,  in- 
cluding VHF  LOW  (30-50  MHz). 
VHF-Amateur  {144-148  MHz), 
VHF-High  (148-174  MHz).  UHF- 
Amateur  (440-450)  MHz).  UHF 
(45CM79  MHz)  and  UHF-T  (470- 
51 2  MHz}.  Thirty  of  the  most  popu- 
lar  frequencies  are  prepro- 
grammed at  the  factory  so  that  the 
unit  can  be  operated  right  out  of 
the  box. 

The  scanner  can  be  pro- 
grammed to  scan  as  many  as  30 
channels,  or  search  entire  fre- 
quency ranges  to  find  active  new 
frequencies.  When  the  " weather 
scan"  key  is  pressed,  the  scanner 
automatically  searches  all  Nation- 
al Weather  Service  frequencies  to 
find  the  active  frequency  in  sec* 
onds.  If  a  transmission  is  noted  on 
the  priority  channel  it  will  auto- 
matically switch  to  the  channel  so 
that  important  transmissions  are 
not  missed. 

Other  features  include  channel 
lockout,  for  skipping  channels  not 
of  current  interest,  fast  and  slow 
scan  speeds  and  a  memory  back- 
up system  that  uses  a  capacitor 
instead  of  batteries  to  save  fre- 
quencies during  power  outages 
and  when  the  scanner  is  un- 
plugged. The  price  is  SI 99  with  a 
one-year  warranty. 

For  further  information,  contacl 
Regency  Electronics  Inc.,  77077 
Records  Street.  Indianapolis  IN 
46226  or  circle  Reader  Service 
Card  #201 . 

SR  1 00  AND 
SMART  REMOTE 

Satellite  Technology  Services, 
Inc.  has  begun  marketing  its  new 
SR  100  receiver  and  a  companion 
remote  control  unit  the  Smart  Re- 
mote programmable  controller. 

The  STS  SR  100  is  an  Integrat- 
ed receiver  descrambier  (IRD) 
with  features  that  include  full 
stereo,  matrix  discrete  and  digital 
when  accessing  Videocipher  II 
descramble  channels,  full  on- 
screen graphics  (not  just  on 
VideoCipher  II  descrambied 
channels)  and  34  favorite  pro- 
gram recall.  With  the  capability  of 
storing  up  to  54  satellite  locations 
and  7  pre-programmed  polarity 
formats,  the  SR  100  ts  the  most 
G/Ku  friendly  receiver  available 
today. 

All  system  functions  can  be  op- 
erated by  the  new  Smart  Remote 
programmable  controller. 


SR  iOO  and  Smart  Remote  from  Satellite  Tech. 


The  STS  Smart  Remote  pro- 
grammable controller  offers  the 
capability  of  operating  every  infra- 
red remote  component  in  a  home 
entertainment  system,  regardless 
of  brand,  with  a  single  control  unit. 
The  Smart  Remote  is  capable  of 
learning  the  operating  codes  of 
different  infra-red  remote  control 
units-  It  is  this  unique  feature  that 
enables  the  unit  to  operate  any 
mix  of  remote  controlled  TVs, 
VCRs.  compact  disc  systems  or 
stereo  receivers.  The  STS  Smart 
Remote  programmable  controller 
can  be  easily  programmed  by  the 
consumer  even  if  that  person  has 
little  or  no  experience  with  high 
technology  equipment.  Program- 
ming and  operating  is  further  sim- 
plified with  the  aid  of  the  Smart 
Remote's  built  in  liquid  crystal  dis- 
play. 

For  more  information,  contact 
Satellite  Technology  Services, 
Inc.,  11600  Lilbum  Park  Road,  St 
Louis  MO  63146  (314/567-0304) 
or  circle  Reader  Service  Card 
0207. 

ROTA-LUX  AND  ROTA-TOUGH 

Jensen  Tool  Inc.  has  intro- 


duced two  tough  new  tool  cases. 
Rotationally  molded  of  high-den- 
sity polyethylene,  thicker  at  cor- 
ners and  edges,  and  formed  with- 
out  stress  points,  these  cases  are 
engineered  to  last  a  lifetime.  The 
cases  are  now  an  available  option 
for  Jensen's  leading  looi  kits,  in- 
cluding the  lop-of-the-line  JTK-87 
Electronic  Service  Kit  for  field  ser- 
vice engineers. 

Rota-Lux  and  Rota-Tough  cas- 
es vary  slightly  in  size  and  styl- 
ing. All  Rota-Lux  cases  measure 
1 7¥4"  x  12%":  Rota-Tough,  17* 
x  14%',  A  total  of  five  models  is 
available  in  differing  depth  dimen- 
sions from  5"  to  10". 

Available  only  from  Jensen 
Tools,  these  cases  are  now  an  op- 
tion for  the  JTK-87  Electronic  En- 
gineers Tool  Kits,  and  for  the 
JtK-17,  11,  54,  75  and  76  kits. 
Other  kits  may  be  adapted  to  Ro- 
ta-Lux and  Rota-Tough  cases  by 
special  request. 

For  more  information  and  free 
catalog,  write  or  call  Jensen 
Tools,  7815  S  461h  Street, 
Phoenix  AZ  85044  (602/968-6231 ) 
or  circle  Reader  Service  Card 
#202. 


Toot  Cases  by  Jensen  TooL 
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SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG-100F 

$420.95 

delivered 


*  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  with 
thumbwheel  dial  •  Accuracy  +/-  1  part  per  10  mil- 
lion at  ail  frequencies  •  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  •  External  FM  inpui  ac- 
cepts tones  or  voice  •  Spurs  and  noise  at  Feast  60  dB 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
50  Ohms  *  Operates  on  12  Vdc  #  V*  Amp  •  Available 
for  Immediate  delivery  ■  £429  95  delivered  *  Add-on 
accessories  available  to  extend  frag  range,  add  infi- 
nite resolution.  AM,  and  a  precision  150  dB  attenua- 
tor *  Call  or  write  for  details  *  Phone  m  your  order  as 
fast  COD  shipment. 

VANGUARD  LABS 

196-23  Jamaica  Ave..  Hollis,  NY  11423 
Phone:    r/TB)  468  2720  Mon.-ThurS- 


CIRCLE  79  OH  READER  SERVICE  CARD 


™TS-940S    OWNERS««tt 


ONLY  USING  10  MEMORIES? 
HATE  THAT  HIDDEN  BANK  SWITCH? 

THE  BANKER  lets  you  access  all  40  memories  from 
thr  front  panel! 

Musi  press  the  '"VOICE "  button  to  step  through  all 

banks 
'Board  just  plugs  in-  no  modifications  to  your  rig! 
'Installs  and  removes  in  minutes*  just  like  the 

optional  voice  synthesiier  hoard 
'Takes  no  power  ^rom  backup  batteries 
*l-year  warranty 

Note:  THE  BANKER  cannot  be  used  iTyou  have  the 
optional  voice  synthesizer  hoard  installed. 

Send  ch£t:k  or  money  order  for  $49.95  toj 

lnventron  Labs 

P.O.  Box  1882 

Brookline,  MA  021 4  6 


CIRCLE  6 1  ON  READER  SERVICE  CARD 


AM  HELP 


Your  Bulletin  Board 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space 
available  basts.  To  make  our  job 
easier  and  to  ensure  your  listing  is 
correct,  please  type  or  print  your 
request  clearly  on  a  full  (8-  J4  x  1 1} 
sheet  of  paper  Double-space  and 
use  upper-  and  lowercase  letters 
where  appropriate, 

Also,  write  numbers  carefully — 
a  f ,  for  example,  can  be  read  as 
antoraniora  7asa  1.  Thanks  for 
your  cooperation. 


GOES  1691  MHz  RECEPTION 

S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691-LY(N) 


1691-LY{N) 

GAIN:  20dB 
BOOM:  6' 
$81.50 


PREAMP 

MMgl691 


CONVERTER 
MMk  1691-137.5 


RECEIVER 
137.5  MHz 


MMgl691 

GAIN:  l3dB 

NF:  1  2dB 

1 2VDC  @  40  ma 

$200.00 


MMk  1691*137.5 

GAIN:  20dB  TYPICAL 
N.F.:  4.8  dB  MAXIMUM 

12VDC@80ma 
£270.00 


Send  66  c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 


SI 


SPECTRUM  INTERNATIONAL  INC.  (617)  263-2145 

P.O.  Box  1084S,  Concord,  MA  01742.  USA 


***i'^Cord 


_ 


CIRCLE  193  OH  READER  SERVICE  CARD 


ENCODERS 

THAT  LIGHT 

An  ultra  high  qualtly  Touch-Tone*  Encoder  lor  absolute  reliability 
and  function.   Incandescent  illumination  is  a 

feature  that  makes  night  operation  easy 
•  Completely  sell  contained  *  Simple  3 
wire  connection  •  Relay  or  solid  stale 
PTT  output  •  Crystal  com  rolled  • 
Sounder  ■  Wide  voltage  range  §-t§ 
VOC  *  Wide  temp-  range  -  22*  to 

+  160CF  •  Easy  level  ft  timing  adjust- 
ment *  Supplied  with  instructions, 
schematic   template  and  hardware. 
PP-5      560    P9  5K      SPST  ADJ.  RELAY  S67 
PP-5-V  S&B     PP-5-VK  SPST  AUJ    RELAY  $67 


Mill 
Order 

To: 


<pipo  communications 

Emphasis  is  on  Quality  &  Reliability 


PP-5-V     W-5-V-Pt 
CALL  OR 

WRITE  FOR 

FREE  CATALOG 

&  INFORMATION 

GUIDE. 


0  P.O.  Box  2020 

Pollock  Pines,  CA  95726 

91 6/644-5444  *  FAX  644-PIP0 


CIRCLE  66  ON  READER  SERVICE  CARD 


Tonna  Antennas  -  F9FT 


Ret  mi,  France 


Description 
50  MHl              5  Element 

Boom 
Length 

11  3 

Gain  DBI  Price  " 

10  0           96  00 

Descrl 
902  MHz 

pllon 

Room 
Length 

Gain  C 

ISO 

Bl  Price  • 

23  Eiflmeni                 ,J.  i 

■:y  ,jfj 

902  MHz 

4  k  23  Quad  KH       Hi 

325  00 

U4   MHz 

4  Element 

38 

09 

44  00 

144   MHz 

9  Ei  Poriapie 

11  4 

132 

60  00 

1296  MHz 

23  E»ement                5  9' 

teo 

59  00  , 

144   MHl 

9  EEemem 

It  4 

13? 

55  00 

1296  MHz 

55  Element               15  ■ 

at  s 

89  00 

144    MHz 

2x9  Cross 

11  B 

\3  2 

88  O0 

1296  MHz 

J   ■  23  Quad  Kit       5  9 

23  5 

325  OG 

144    MHl 

13  El  Poflaoie    T4  6 

14  0 

7fiO0 

1246  MHz 

4  h  35  Quad  Krl     15 

290 

435  00 

144  MHl 

17  Ef-efll 

216 

152 

^90 

2M     70  cm 

2-PorT  PWR  O'^der 

68  00 

435  MHl 

9  Etemenr 

4  V 

13  0 

59  00 

35e*n.   23cm 

.5 -Port  PWR  D'vrd** 

56  00 

435  MM* 

19  Element 

• 

16  2 

66  00 

2M.   70cm 

4 -Port  PWR  Divider 

76  00 

*-J  £     Bn  n| 

21  Elempnf 

15  1' 

Iff  2 

81  00 

35cm,   23cm 

4-Rori   PWR   Divider 

66  00 

435   MHl 

2  x   19  C/oss 

96 

16? 

75  00 

* 

*  Call  lor  monthly  1  pre  111  tales 

144/435   MHz 

9"  19  Oscar 

9' 10' 

13  162 

76  00 

CAl 

tan   CATALOG   4N0   QhCAH    SfJTCJHS 

PRlCfS    XliBJ£CT    TO   CHAHQt    WTHQUT  AOVAHLI    HOT'Ct 

W$M 

M*\ftnc*#D  *GG$PtfQ 

CONVERTERS 

Pf*£  AMPLIFIERS 

ATV  -  0SCAA 

THE    '  PX 

P          t               ■ 

BEllE  ME  A 

"   SHACK 

•    - 

: 

CALLING  HOURS 

«  PI*  -  10  PM   i^chiucil 
EST 

tuner  (250 
cy  readout 


Wanted:  Manuals/schematics  or 
copies,  for  the  following;  Heath 
SB-101,  Paco  C20  resistance/ca- 
pacitor bridge.  Wawasee  swrf 
Watt  Digital  frequency  readout, 
Dentron  Supertuner  antenna 
tuner,  RCA  Mastervoltohmist,  Na- 
tional 240D  Receiver,  also  original 
meter  for  E.F.Johnson  antenna 


Watt),  Digital  frequen- 
for  Heath  HW-1Q1. 

A.Campo 
016  West  Knapp  St. 
Rice  Lake  Wl  54868 


I  am  looking  for  a  Webster  (or 
Sears,  made  by  Webster)  wire 
recorderYplayer,  any  condition, 
preferably  working.  I  need  to 
transfer  about  30  reels  of  wire  to 
cassette.  Any  reasonable  price 
paid  and  any  information  greatly 
appreciated. 

BillNohrnWSUNB 

8B20  James  NE 

Albuquerque,  NM  871 1 1 


CIRCLE  29  ON  READER  SERVICE  CARD 

I  need  an  owner's  manual 
(copy)  or  schematic  for  an  Allied 
model  A-2509  Shortwave  Re- 
ceiver, ril  pay  for  reasonable 
charges. 

Ted  Osborn  WN9P1Q 

30  Lamm  St. 

Danville  IL  61832 
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*-4lDI_]SXF5II 


It^lC 


U  N  Fl  R 


The  ORIGINATOR  Of  the  VHF  AMP/PREAMP  COMBO! 
YOU  KNOW  THE  LUNAR  NAME...NOW  OWN  THE  BEST. 

•  Solid  State  Amplifiers  for  50, 144,  220,  440  MHz  * 


[ 


Aft  W 1  GaAs  FET  Receive  Preamp  Built- 
NE  W!  UHF  Models  of  Latest  Design! 


In? 


NE  W!  Model  V2-500  for  Two  Meters.. 

500  Watts  Output  in  a  Deluxe  Package! 


See  your 
dealer  or  call 


I      I      I       *    .    I    I       II       »   m     It      I 

UNR.F 

COMMUNICATIONS    &    SYSTEMS    DIVISION 

9353  Activity  Hd  •  San  Diego,  CA  921 26  •  Telephone  (619)  549-9555  •  Telex  181747 


Full  line  of 

separate  preamps 

available 


CIRCLE  29?  ON  READER  SERVICE  CARD 


NEMAL  ELECTRONICS 


-  — 


•Complete  Cable  Assembly  facilities  M1L-STD-45248 

•Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

•Facfon  authorized  distributor  for  Alpha,  AmphenoL  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cabk,  Flat  cabk,  semi -rigid  cabk,  telephone  cabk, 
crimping  tools,  D-sub  connectors,  heat  shrink,  cabk  ties,  high  voltage  connectors. 


HARDLINE  50  OHM 

FXA12  1/T  A/uminum  Bimck  Jacket ................... ......89/ft 

FLC12  1/T  Gablewaum  con,  copper  oik  jkt  .......  1.50/It 

FLC78  7/8T  CaWewwe  con. copper  bik  fit  3.92/tt 

NM12CG  N  conn   1/T  corr  copper  m/f  £100 

NM78CC  N  conn  7/GT  con  copper  m/f  MOO 

COAXIAL  CABLES  (p*  ft, 

1180  ElELDEN  9913  very  few  fos*  «.„«.*«.„ ......48 

1102  RG8/U  93%  shtefd  tow  toes  toem  llgm 33 

H10  AGfiX  »S%  shietd  (mint  8) 15 

1130  RG213/U  95%  thtekt  mil  spec  NCV  jkt.. 38 

1149  RG2U/U  dot  silver  tNd  mil  spec 1.83 

1708  RGU28/U  dbi  stiver  shk%   teflon  km ISO 

1310  flG?l7/U  50  ohm  5O00  wwtt  dbf  sntd  „ 8& 


1450  RG174/U  50  ohm  .10CT  od  mti  spec      .14 


ROTOR  CABLE-8  CONDUCTOR 

8C1B22  2-1 8ge  and  e-22g* 
BC162Q  2-TBgm  mid  8-20ga   .... 


WMAMMMMMiMi 


■  ■^mbih  ■■■■  a   J  Sr jr  r* 

,.38/ft 


CONNECTORS- MADE  IN  USA 

NET2Q  Type  N  plug  hr  Beiden  9913  * $3.95 

NE723  Type  N  feck  for  Befden  9913......... „„...4f95 

PL259  standard  UHF  piug  for  RGSk213.........„.......>.......85 

PL259AM  Amphenoi  PL259  ,.89 

PL259TS  PL259  teflon  Ins/sitmr  plated. 1,59 

PL258AM  Amphenoi  female-female  (herrefi 145 

UG175/UG178  reducer  for  RG58/B9  (specify}. 22 

UG21DS  N  piug  for  RG8t213,2l4  Stiver „,„.„ „&36 

UG838  N  feck  to  PUSH  adapter,  teffon  450 

UG146A  S0239  to  N  piug  edapter,  teflon  8.SO 

UC255  S0239  to  BNC  pfug  adapter,  Amphenoi 3,29 

S0239AM  UHF  chessM  ml  receptaGfe^Aniphenoi.,..  ,,..„. 69 


GROUND  STRAP-GROUND  WIRE 

GS36  3/8*  tinned  copper  braid  

GS12  1/T  tinned  copper  braid 


■    ■    ■  1    ■    ■    ■    I     I    ■    ■    L    1.    I        .       *^»\  I    » 

111      ll  11  I       111  r  "^4LA/  "1 


GS2O0?  1-1/T  heavy  tinned  copper  braid  H 2.00/* 

HW0G  6ga  instated  stranded  wire  ■  ...„.-...—,      ^/» 

AW14   14ge  stranded  Anterme  wire  CCS    „„■■„„,„„,,  .*?/* 


•Shaping;  Cabk  S3/IO0,  Connectors  S3.0G,  Vita/Mat ttrcard  J30  min,  COD  add  SLW 

Call  or  write  for  complete  price  list  Nemai's  new  36  pege  CABLE  AND  CONNECTOR  SELECTION  GUIDE  is  available 

at  no  charge  with  orders  of  $50  or  more,   or  at  a   cost  of  $4  with  credit  against  rwurf  qualifying  order, 

NEMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave.  N,  Miami,  FL  33161 
(3G5)  8934924  Telex  6975377  24hr  FAX  (305)895^8178 


CIRCLE  50  ON  READER  SERVICE  CARD 


Half-Square  QRV-DX  Monobanders 

Work  DX  with  No  Timer  and  No  Amplifier    ' 
Cut  oobe.  cut  near  sigs#  build  DX  stgs,  kill  QRM 


!ft  Meters  15  Meiers    20  Meiers  3fl  Meters 

529.95  S39.95   $49.95   S59.95 

Broadside  Patieni^  Lfl*  Profile,  Can  Feed.  Ready  to  l\e 


Highest  DX  Gain  per  Dollar 


1971  N  Oak  Lane  1300  t 
Provo.  UT&46tH-2l3H 


AniennasWesf 

iSIUj    374-1084 


# 


) 


CIRCLE  236  ON  READER  SERVICE  CARD 
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THIS  MONnrSIOODIE  FROM  THE  CANDY  STORE: 

A.E.A.  PK-64/HFM 


KENWOOD  TH-440S 
$849.90  All  LT.O. 


over  r^otiKu  rh  *  n i> T f t*i& in  s-Tticx.  all rnuy-  hm fffiBiow 
Snd  SA5E  lor  ■  m  4  r*Cf3TT  JfSOALS  iter  nraak  jn  cb^Rtdt 


ROSS  DISTRIBUTING 


P,0,  Box  234,78  South  Slate  Street.  Preston.  Idaho  83263 
Telephone  [20BJS52  0830  We  Close  at  2:00  on  MOW  4  SAT 


CIRCLE  254  ON  READER  SERVICE  CARD 


NO  TUNERS! 

NO  RADIALS! 

NO  RESISTORS! 

^TW3     NO  COMPROMISE! 

THREE  EXCELLENT  REVIEWS  |UST 
DON'T  HAPPEN  BV  CHANCE. 
CALL  US  FOR  A  FREE  CATALOG 


'J  iw 


•  Vx-r 


BILAL  COMPANY 

1 17  Manchester  Dr, 

FtarK^nf.COSOSia  rH:  JO  J  6B7  O650 


CIRCLE  42  ON  READER  SERVICE  CARD 


| *  OMAR  ELECTRONICS  * 1 

FOR  ALL  YOUR  AMATEUR  NEEDS 
SPECIAL  PRICES  on  all 


MFJ  PRODUCTS  *  A.R.R.L  PUBLICATIONS 
and  other  Ham  Radio  equipment! 


I 


404-466-3241 


I  OMAR  ELECTRONICS  •OnwrPupoWASFON  I 

|      AT1 1  HIGHWAY  B »  SO,  •  LOGANVIUJI.  GA  30249      j 

CIRCLE  292  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversions^  books,  kits,  repairs,  high- 
performance  accessories.  Our  1 1th  year! 
16-page  catalog,  $2, 


CBC  INTERNATIONAL.  P.O.  BOX  3I500X 
PHOENIX.  AZ  85046 


CIE 


Cleveland   Institute 
of  Electronic* 

AcuiKMed  Member  Natronat  Horns  Bluffy  Council 


CIE  b  the  world's  largest  independent 
study  electronics  school.  We  offer  ten 
courses  covering  basic  e  leer  run  ics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro^ 
grams  accredited  and  eligible  for  VA 
benefits, 


Cleveland  tniiitutr  of  Electronic* 

1776  Easr  E7th  St.,  L  :   ■   I  *rul  Ohw  441 K 

YES!  I  worn  to  £t?t  starred    Send  mc  mv  t'lE  school 
ca»Ltf£  tricluJm^  Jctaik  aK*ut  the  Assoc  iatfe  Degree 

Pnnt  Name— 

Oty 


Aft. 


State. 


Zip. 


Area  i .\*&efT1itum:  ' 


Check  ban  kstQJL  EkiHenn  >m  EJucaritiail  Bendirji 
Q  Vetenn    D  Active  Dmy        MAIL  TODAY! 

AAR83 


CIRCLE  1 57  ON  READER  SERVICE  CARD 


BOVE  AND  BEYOND 


Peter  H.  Putman  KT2B 
335$  Fieidstone  Dr. 
DoyiestownPA  7B90f 

FALLING  OUT  OF  AUTUMN 

(Wolfe  Island,  Ontario,  Canada) 
As  you  read  this,  the  leaves  are 
falling  (or  have  fallen),  the  air  has 
taken  on  a  chill,  and  hopefully  the 
trope  activity  has  been  above  av- 
erage. As  I  write  this,  however,  it's 
still  the  "dog  days"  of  August, 
with  a  steady  breeze  blowing  over 
this  relaxed  site  on  the  Canadian 
Channel  of  the  St.  Lawrence  Riv- 
er, in  grid  square  FN  1 4. 

Yours  Truly  effected  a  move  to 
Pennsylvania  back  in  May  with 
the  intention  of  expanding  my  real 
estate  holdings  and  pursuing  a 
somewhat  more  rural  existence. 
Not  Ihe  least  of  my  considerations 
was  a  better  site  for  VHF  and  UHF 
activity,  but  the  demands  of  mov- 
ing, remodeling,  and  a  lot  of  busi- 
ness (ravel  put  the  station  equip- 
ment and  antennas  in  cold 
storage  for  (onger  than  I  care 
to  admit. 

However,  now  being  possessed 
of  one  acre  of  land.  I  decided  to 
take  the  plunge  and  install  a  new 
tower— specifically,  the  W-51 
manufactured  by  Tri-Ex  of  Visalia, 
California.  This  particular  unit  is  a 
three-section  crank-up  type,  mea- 
suring about  20  feet  when  fully 
collapsed,  and  51*  3".  when  fully 
extended.  It's  rated  at  9  square 
feet  windload  with  the  proper 
anchorage,  and  checks  in  at 
about  400  pounds.  Many  of  my 
contemporaries  had  considerable 
success  with  similar  units,  espe- 
cially while  using  Belden  type 
9913  RG-8  cables  for  VHF  and 
UHFfeedlines. 

I  had  employed  a  variety  of  an- 
tenna support  systems  at  my  old 
residence  in  New  Jersey— roof 
towers,  chimney  supports,  house 
brackets  and  a  40-foot  fixed  tower 
commonly  used  for  TV  antennas. 
As  the  system  expanded,  so  did 
the  number  of  antennas  and  linear 
feet  of  coax  pressed  into  service. 
In  short,  my  antenna  system  grew 
out  of  control  like  some  crazy  vine 
as  each  new  band  or  antenna  was 
added!  Shortly  before  the  sale  of 
my  house,  1  had  16  antennas  and 
over  1400  feet  of  coax  in  service, 
not  to  mention  various  dead-end- 
ed runs  of  old  CATV  hardline  and 
worn-out  rotor  control  cables. 


VHF  and  UHF  Operation 

Mixed  Blessing 

Buying  a  house  can  be  a  mixed 
blessing.  After  all,  you  do  agree  to 
pay  an  unearthly  sum  each  month 
to  your  bank  for  the  privilege  of 
owning  one,  maintaining  the 
building  and  grounds,  and  paying 
taxes  and  insurance  on  top  of  it 
all.  On  the  other  hand,  if  you  hap- 
pen to  be  a  diehard  VHF/UHF  op- 
erator, a  new  house  looks  more 
like  a  "clean  slate"  from  which  all 
of  your  previous  mistakes,  failed 
arrays,  coaxial  Gordian  knots, 
and  hare-brained  guying  jobs 
have  been  erased.  Uke  the  pris- 
oner on  parole,  you  have  a  chance 
to  set  the  record  straight  and  start 
all  over  again. 

I  made  the  most  of  this  goiden 
opportunity  by  doing  absolutely 
nothing  about  it  for  the  first  two 
months,  which  my  wife  consid- 
ered an  immediate  improvement 
over  my  previous  arrangement. 
"I  hardly  notice  your  antennas 
this  timer11  she  exclaimed,  "Why 
couldn't  you  have  set  it  up  lhat 
way  back  at  the  old  house?".  Why 


not,  indeed.  Well,  after  consider- 
able thought,  I  decided  against 
giving  into  temptation  and  leaving 
the  hobby  for  good  to  pursue  a 
beer  can  collection.  I  would  in- 
deed grace  the  skyline  of  my 
neighborhood  with  aluminum, 
and  the  W-51  would  be  my  pack- 
horse. 

Which  bands  to  operate?  What 
types  of  arrays  to  put  up?  How 
much  coax  to  use?  How  to  posi- 
tion the  tower  away  from  the  din- 
ing- room  window?  Why  do  I  have 


more  calls  and  a  spirited  discus- 
sion of  how  deep  a  five-foot  hole 
really  was,  the  contractor  came 
back  and  finished  the  job. 

In  short  order,  the  concrete  was 
poured  around  the  custom  rebar 
anchorage  Mike  had  welded  to- 
gether, and  I  was  ready  to  erect 
the  tower — which  showed  up  al- 
most a  month  later.  A  good  omen: 
Almost  every  lower  shipped  to 
Mike  in  the  past  had  been  dam- 
aged by  improper  handling  with  a 
forklift,  usually  resulting  in  the 


"A  new  house  looks  more  tike  a  clean 
slate  from  which  all  of  your  previous 
mistakes„.and  hare-brained  guying 
jobs  have  been  erased. 


tf 


Photo  A.  The  W-51  tower  haded 
up  and  extended  to  80%  of  fuft 
height 


to  have  a  building  permit?  These 
are  all  questions  I  pondered  as  the 
preparations  moved  forward.  The 
last  was  the  ticklish  one:  The 
township  in  which  I  live  does  per- 
mit towers,  as  long  as  they  are  set 
back  1*1/2  times  their  height  from 
the  property  line,  There  might  be 
room  for  a  PRB-1  case  here,  but 
my  property  lines  were  sufficiently 
far  removed  to  allow  the  W-51  with 
a  fair  amou  nt  of  yagis  atop  it ,  so  no 
real  ruckus  was  raised, 

I  contracted  with  Mike  Crawford 
WA2VUN  of  Tri-Oelta  in  Fairfield, 
NJ.  to  provide  me  with  (1)  The  W- 
51  (2)  a  suitable  rebar  anchorage 
(3)  a  custom  easy-leveling  base- 
plate and  (4)  16  feet  of  l/4"-wall 
2"-hollowbar  mast  material.  The 
next  step  was  to  dig  a  hole,  which 
sounds  easy,  but  is  best  (eft  to 
someone  who  doesn't  mind  shov- 
eling dirt  vertically  while  standing 
in  a  space  smaller  than  a  phone 
booth,  I  began  the  excavation  by 
preparing  a  hole  3  feet  deep 
by  30"  square,  lost  ten  pounds 
sweating,  reconsidered  the  pro- 
ject over  a  beer,  and  called  a  local 
contractor  to  finish  the  remaining 
2  feet  and  pour  the  base. 

Caveat  Emptor 

Remember  the  old  Latin  saying, 
"Caveat  Emptor!"  (Let  the  buyer 
beware!)  Cement  contractors 
must  have  this  on  their  coat 
of  arms.  After  many  calls  and 
much  haggling,  the  contractor 
came  out  and  excavated  another 
foot  of  dirt  with  the  intention  of 
pouring  a  12-inch  lip  around  the 
base  to  make  up  the  difference. 
Uh-uh!  said  the  Building  Inspec- 
tor. That  hole  was  going  to  be  5 
feet,  B  inches  or  else!  After  a  few 


"W  braces  snapping  loose,  Welt, 
this  time  we  got  lucky  as  my  W-51 
came  through  with  nary  a  scratch. 
Mike  showed  up  good  and  early 
one  morning  with  the  tower,  plate, 
and  numerous  botts  to  anchor  it.  It 
was  a  fairly  simple  matter  for  the 
two  of  us  to  slide  the  tower  off  his 
truck  into  place,  and  pivot  it  up- 
right After  some  leveling,  the  tow* 
er  was  ready. 

At  this  point,  I  discovered  that 
I  hadn't  cut  the  grass  where  I 
had  placed  my  disassembled 
yagis  in  over  8  weeks.  In  the  pro- 
cess, I'd  completely  lost  track 
of  my  55-element  1296  yagi,  my 
2-meter  Boomer,  7-element  6- 
meter  beam,  and  a  handful  of 
21 -element  yagrs  for  70  cm  and 
their  boom  braces.  A  tedious 
hour  of  mowing  followed  (during 
which  I  nearly  chopped  up  a  44- 
element  KLM  yagi  for  23  cm)  and 
most  of  the  yagis  were  rescued 
from  the  clutches  of  rye  grass  and 
weeds.  Several  spiders  and  at 
least  one  mouse  had  taken  up 
residence  in  these  sturdy  struc- 
tures, resulting  En  a  general  fumi- 
gation session. 

Like  an  adventurer  returned 
from  Africa,  I  laid  my  treasures  on 
the  newly-mown  grass,  and  set 
about  cutting  new  coaxial  feedli- 
nes  In  the  past,  any  cable  at  hand 
had  been  pressed  into  service. 
Thanks  to  QEP's  gigantic  going- 
out-of-business  sale  (which  may 
stifl  be  in  progress— they  had  (hat 
much  cable  left)  I  picked  up  750 
feet  of  brand-new  Belden  9913, 
400  feet  of  8214.  and  100  feet 
of  Carol  8  conductor  16-gauge 
rotor  wire.  QEP's  also  supplied 
me  with  innumerable  N  connec- 
tors fitted  for  these  cables  as  well 
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as  a  large  supply  of  PL-259  plug 
assemblies. 

A  few  hours  with  a  calculator, 
theW-51  manual,  and  a  tape  mea- 
sure probably  saved  me  a  lot 
of  grief  later  Careful  calculations 
resulted  in  the  correct  length 
to  get  each  feedline  down  from 
its  particular  yagi  through  a  rotor 
foop  and  two  coax  arms  to  the 
special  weatherproof  window- 
entry  box  lTd  constructed  earlier. 
The  W-51  manual  provided  a  lot 
of  useful  information  regarding 
the  slack  between  the  arms,  dis- 
tance between  sections  both  col- 
lapsed and  extended,  and  posi- 
tioning of  the  rotor  cable  for  the 
Ham-IV  rotor  to  foe  installed.  One 
mixup  occurred  with  the  mast;  it 
was  cut  2  feet  too  short  at  1 4  feet, 
precluding  use  of  the  6*meter 
yagi.  In  retrospect,  this  wasn't  so 
bad  since  that  same  yagi  needed 
extensive  repairs  from  the  June 
VHF  Contest  and  couldn't  be 
installed. 

The  Lineup 

The  antenna  lineup  wound 
up  as  follows:  A  55-element  Ton- 
na  yagi  for  1296  work  at  the  top 
of  the  mast,  raising  ii  65  feet 
above  the  ground  with  the  tower 
fully  extended.  Two  feet  below 
that,  I  placed  the  top  21 -element 
yagi  of  a  stacked  Tonna  70  cm 
combination  Two-and-one-half 
feet  lower  found  the  220  Cush- 
craft  Boomer  and  the  bracket 
for  the  7D*cm  power  divider.  An- 
other 2-1  /2  feet  lower  was  the  bot- 
tom half  of  the  70  cm  array,  and 
the  144-MHz  Boomer  was  se- 
cured about  3  feet  down  from 
here.  With  over  2  feet  of  the  mast 
inside  the  towert  that  gave  me  vir- 
tually no  room  for  the  7  LD.  so  It 
will  have  to  be  consigned  to  the 
roof  tower. 

Raising  the  mast  was  quite 
a  chore,  even  with  agin  pole.  I  had 
elected  to  employ  a  2"  thrust 
collar  as  extra  insurance  (with 
strong  memories  of  the  last  hurri- 
cane that  passed  through  the 
Northeast)  and  the  fit  was  snug, 
to  say  the  least.  Also,  owners 
of  W-51  towers  can  attest  to 
how  painful  it  is  to  stand  on  the 
edge  of  those  JiW"  braces  for 
any  period  of  time,  even  with 
heavy  boots  on.  Add  the  hot  sun 
and  a  horde  of  inquisitive  (and 
annoying)  yellow  jackets,  and 
youVe  got  a  project  that's  less 
than  fun. 

Once  everything  was  in  place,  I 
allowed  for  a  4-foot  rotor  loop  and 
adjusted  the  top  coax  arm  to  take 
all  of  the  strain.  The  bottom  arm  is 
offset  by  about  45  degrees  and 


Photo  B.  Close-up  of  the  2m-23cm  arrays  on  the  W-51  tower 


supports  all  but  about  10  feet  of 
cable  which  forms  the  drip  loop 
from  the  lower  to  the  second-floor 
window  entry.  This  latter  system 
accomplished  my  first  major  goal: 
Get  the  feedlines  off  the  ground 
and  out  of  harm's  way!  When  fully 
cranked,  there  s  sufficient  flex 
in  the  9913  cable  to  allow  for  a 
full  360-degree  rotation  without 
any  kinking,  but  the  drip  loop 
is  maintained,  accomplishing 
my  second  major  goal:  Keep- 
ing any  water  and  ice  out  of  the 
N  connectors. 

Despite  the  time  and  care 
invested  in  cable  assembly  work, 
I  still  had  my  doubts,  so  out  came 
the  IC-375.  IC-475  and  IC-1271 
for  a  quick  test.  Connecting  the 
220  coax  brought  an  immediate 
S9+40  dB  signal  from  WB2NPE 
in  Tabernacle,  New  Jersey,  All 
was  well  there,  and  we  exchanged 
brief  reports.  The  Bird  43  showed 
about  a  1,3:1  swr  here*  A  quick 
call  to  WB2WIK  over  50  miles 
away  on  220,120  resulted  in 
skeds  for  432  and  1296,  the  latter 
with  only  8  Watts  up  the  feediine. 
Results?  Better  than  1  2:1  on  both 
bands,  and  S9  +40  dB  reports 
from  Steve  on  432  with  S9  ■+■  1 0  dB 
on  1296.  It  was  a  success! 

Photo  A  shows  a  view  of  the 
entire  tower  in  a  semi-extended 
position,  while  Photo  B  shows 
a  closeup  of  the  VHF/UHF  array. 
The  conclusions  I  drew  from  this 
project  were  many,  but  here 
are  the  key  points:  First,  use  the 
best  coaxial  cable  you  can.  Keep 
those  old  runs  in  the  junkbox, 
and  buy  new  cable  for  such  a  job. 
Second,  pre-plan  carefully  to 
avoid  surprises  while  on  the  tow- 
er. Measure  cable  lengths  careful- 
ly, and  measure  again.  Allow  suffi- 
cient length  for  rotor  loops  and 
support  arms  as  well  as  drip 
loops.  Third,  assemble  your  feed- 
lines  with  care  and  ring  them  out 


on  the  ground,  A  good  rule  of 
thumb  that  I  follow  is  to  check  all  of 
the  cables  on  the  highest  band 
you'll  use  to  measure  losses. 
Make  sure  your  connections  are 
of  the  highest  integrity  and  water- 
proof them. 

Finally,  take  your  time.  Admit- 
tedly, I  carried  things  a  bit  over- 
board in  thai  department  for  4 
months,  but  once  the  wheels  got 
rolling  I  proceeded  at  a  leisurely 
pace  {no  doubt  missing  all  kinds  of 
intense  E-skip  and  tropo  in  the 
process)  to  insure  that  once  it 
went  up,  it  stayed  up.  Let's  face  it: 
Climbing  towers  really  isn't  that 
much  fun,  It's  a  chore  and  the 
whole  point  of  this  exercise  is  to 
keep  me  on  the  air,  not  up  in  it. 
Plan  and  execute  your  work  as  if 
you'll  never  get  a  chance  again  to 
get  back  up  that  tower.  (Did  I  just 
hear  a  mast-mounted  GaAsFET 
explode?) 

Random  Notes 

Larry  Price  N7BNJ  has  pur- 
chased the  inventory  of  8877  am- 
plifier kits  from  Gene  Shea  KB7Q 
of  "Of*  Products.  Effective  imme- 
diately, the  new  address  for  ''0" 
Products  is:  10412  36th  Street 
East,  Puyallup  WA  98372.  I  also 
see  from  the  2-  meter  EME  News- 
letter that  Mike  Stahl  K6MYC  (one 
of  the  founders  of  KLM)  is  selling 
5-waveiengtb  yagis  for  2-meters 
and  13-  wavelength  70-cm  yagis. 
He  can  be  reached  at  M2  Enter- 
prises, 1600  Decker  Avenue,  San 
Martin  CA  95046 

Tropo  Dept. 

The  past  summer  E  skip  season 
was  sensational,  so  why  should 
we  expect  any  less  from  the  fall 
tropo  season?  At  the  end  of 
August,  the  weekly  nets  of  the 
Mt.  Airy  VHF  Society  (PackRals) 
were  in  full  swing,  beginning  on 
50  Mhz  at  7:30  locaf  EST  and 


continuing  right  on  up  to  23  cm 
at  9:30  PM,  This  would  be  an 
excellent  opportunity  to  check 
out  the  new  tower  and  antenna 
system,  so  1  cranked  it  up  and  ran 
through  afl  5  nets. 

The  surprise  of  the  evening 
came  when  Bernie  Bonnar 
VE1 UT  of  Yarmouth,  Nova  Scotia 
checked  into  the  two  meter 
net  with  an  S9  +40  dB  signal, 
Normally  this  isn't  unusual  for 
him,  but  the  strength  of  his  signal 
definitely  was.  The  220  Mhz 
net  started  at  8:30  PM  and  sure 
enough,  there  was  Bernie  push- 
ing the  S  meter  over  9  on  peaks 
while  running  6  Watts  to  a 
Boomer.  Contacts  were  quickly 
exchanged  with  the  net  stations, 
and  we  proceeded  to  70  cm 
at  9:00. 

This  time  Bernie  was  hitting 
peaks  almost  as  strong  as  those 
on  2  meters!  At  least  6  operators 
in  the  area  had  armchair  copy 
with  him  over  a  path  which  ex- 
ceeded 450  miles  Both  myself, 
Roger  Amidon  K2SMN  and  Steve 
Katz  WB2WIK  encouraged  Bernie 
to  drag  out  his  LT  23S  transverter 
and  fire  up  with  S  Watts  just  for 
the  heck  of  it.  We  operated  full 
duplex  from  70  cm  to  23  cm  to 
help  in  peaking  the  antenna  head* 
ings.  and  contact  was  established 
with  K2SMN  first  (no  wonder, 
considering  he  runs  200  Watts 
to  4  X  45  element  loop  yagis  at 
175  feet!). 

I  gave  it  a  shot  with  just  8  Watts 
to  55  elements,  thinking  I  heard 
Bernie's  carrier,  but  it  wasn't 
enough.  I  knew  I  should  have 
connected  the  3CX100  amplifier 
in  the  line!  Finally,  Steve  WB2WIK 
managed  to  make  a  two-way 
running  80  Watts  to  his  55  ele- 
ment yagit  copying  Bernie  about 
an  S5.  All  of  us  read  VE1  UT  quite 
well  on  70  cm  for  the  better  part 
of  two  hours,  with  Steve  report- 
ing signal  peaks  close  to  50  dB 
over  S9  at  limes  (Bernie  was 
running  about  1 00  Walts  on  70  cm 
to  a  single  F1IW  19  element  yagi). 

Not  bad  for  the  beginning 
of  September,  Will  we  see  a  re- 
peat of  the  fantastic  Thanksgiving 
and  Christmas  tropo  of  1986? 
Based  on  what  I've  heard  so  far 
this  year,  I  wouldn't  bet  against  rt_ 
Better  keep  your  receivers  on 
144.200,  220.110  and  432.110 
this  fall! 

Next  month:  A  compilation 
of  VHF/UHF  newsletters  and 
clubs,  Also,  reviews  of  the 
IC-12AT  handheld,  and  a  report 
on  the  September  VHF  Contest. 
Until  then,  see  you  Above  and 
Beyond!' 
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T5940S 


IC-735   *£*r 


I?   WE  STOCK 

Radios.  Antt  Books       j 
and  Accessories 
1COM,  Kenwood,  Yaesu, 
and  Many  Morell 


KENWOOD 

TM2570 


ItC-QM 
IC--J2AT 

■id  j 

*1W.  I 


IC-03AT 

11b  33* 


IC-38A 

«FulP35W.  SWI«h 
*Ji  rrwincrie* 
-5uTtt«K4l  buill  ir 
W.ZM  230  «*Kr 


FT-7S7GX  ■c*tsvsti:h 
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•IO! 


VAESU 


fT-767GX  nBtvimwm 


VAESU 


FT23/73R 


U 
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KENWOOD 


I 


TH-215A 

■'FULL  FEATURED  3n*  Hi" 


•  KlltJWUilKtlvt 

*  1*A-U«  tttu  tin— 

iswmiriiin  VttllP 


VAESU 


FT- 72  7  R 

"DUAL  B*N  K  HT" 

*f.  Wntli  DnDQth 

?n<  1*40  MHZ 

-10 1 


TEN-T£C 


mwr 


AUTHORIZED 
I  COM.  KENWOOD. 

&  YAESU 
SERVICE  CENTER 


moot  I  i*i  Hfit&om    JKHEL  9t0 
PARAGON       «m****w 

NOW  AVAILABLE 


•MOST  ORDERS  SHIPPED  SAME  DAY- 


28360  South  River  Ro\ 
Mt  Clemens,  Ml  48045 


313-469-4656 


Sun.,  Mon— Closed 

Tue,  Wed. -10-6 

-  Thurs.t  Fri,«— 10-9 


Sat— 10-4 


BENCH  TESTED 

previously  owned  ham  gear 


AMCRITRON  ■  BUTTERNUT  ■  LARSEN  ■  WELZ  ■  NYE  VIKING  I  MIRAGE  I  KANTR0NICS 
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BASEBALL  HATS 

with  vour  Name  &  Call 


4.00 


PER 
HAT 

Sncptfig  &  Bandung  tocUSed 

□  BED 

□  ROYAL  BLUE 

Q  BLACK 

fjTAN  Camouflage 
1—1  Gafc  Leafs  Not  Av&riatte} 

OAK   LOAFS' ADD  $50  each  HAT 


1st  QUALITY 


GUARANTIED 


Custom   T-SHIRTS 


THE  OHI 
WITHTHI 

Wntm  me 
Bui 

WINS! 


MADE   IN  USA 
50%  COTTON  WH    POLY 
— I     -WHITE 


$5.00 


PER 
SHIRT 

Shippmg  &  Handling  Included 


ADULT  SIZES    S.M.L.XL 
XXL-ADD  SiQOea 


GOLF  SHIRT  "$7.50 


r~|  NAME  &   CALL    (ie*i  bf*w0 

amateur  r*o(o   open  at  on 

r~|  THE  ONE   WITH  THE   MOST 
L-1  QSL'S    WHEN   HE    DIES    WINS 

|—|  AMATEUR  RADIO      <3hown  al  loftJ 
LJ  COM  MUN1CAT IONS  tetowri  below} 

SWEATSHIRT -58-50 

S+Hjnc 


MAGNETIC 

DOOR  SIGNS 


$ 


0  .CJ  (J  SIGN 

Shying  &  Handling  Inducted 


QUANTITY   DISCOUNT 
20+^$5.5OI!i?^ 


MAIL   YOUR   ORDER   TO  R  P  I,  Fleming  Route,  Aitkin  MN   68431 
10%  OF  ALL  SALES  GO  TO    COURAGE  HAND1  -HAM  SYSTEM 

MN  residents   add  61   spiles  ta* 
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Above  and  Beyond 

AR2002 

PROFESSIONAL  MONITOR  RECEIVER 

25-  550  MHz 
800-1300  MHz 


i  m'.j 


Specifications : 


Receiving  motfe  -  Narrow  band  FM,  Wide  band  ¥U  &  AM 

Receiver  circuit-  Microprocessor  controlled  PLL 

Frequency  synthesized  superheterodyne  type 

wilt)  fiigWevel  doubled  balanced  mixer 

Recover  (F-750WHZ,  45.03MHz,  5.5  MHz  (WFMl 

and  455kHz  i  NFM  &  AM) 

Sensttrvily  -  NFM  -  0  35  uV  ( 1 2dB  SiNAOl 

WFM- 1,00  uVH2dBS WAD) 
AM  -1  00  uV      (lOdBSN) 

Setectrvity-N^     -  7.5kHz  [g    6dB 

±  20kHz  m  70dB 

WRI-±50hHz<a    6dB 

±250Wtt(§  60d8 

AM   -  - 5.0kHz  6    6dB 

- 1 0kHz  iV^  70dB 

Number  ol  memory  channel  -  20  channels 

Scan  fate  -  5  eftarmeis  per  second 

Search  rale  -  §  seconds  per  MHz 

connector  -  SandanJ  BNC  type,  50-otim 

Audio  output  powt        watt  at  less  tftan  1  OS  THD. 

Pmt  ^  2 10  1 4  Vdc  at  300  io  500  rnA 

Size  and  wc«ghi-5  4'  W  x  3. 15"H  x  7.8BU  2-6  !b& 

Options: 

Cri&cG  mobile  hki 


NO  DEALER  INQUIRIES 


$455.00 

jitoa  res,  add  $27.30  tax! 

Visa  and  MasterCard  accepted 

Prices  umkides  stopping  &  tendhng 

COD  sltgtiltf  higher 

22511  Aspan  Street,  Lake  Forest,  CA  92630-6321 

CalifJAIaska  (714)  581-4900 

Facsimile     (714)  76&-441G(not  a  phone) 

TOLL  FREE  1-8DD-523-6366 


w. 


wmunications,  inc. 


LETTERS 


Continued  from  page  45 


ESAELP  THGIR 


Being  a  radio  and  car  buff  like  yourself,  I've 
always  appreciated  the  fine  anti-55  articles 
you've  written  in  73  Magazine.  Since  you've 
asked  to  hear  from  other  hams  who  may  have 
experience  with  radar,  I'll  comment. 

Our  ignorant  leders  believe  slower  traffic 
results  in  fewer  accidens  per  mile.  To  help 
achieve  this  unworthy  goal,  most  police  agen- 
cies carefully  avoid  enforcement  of  lane-disci- 
pline, As  long  as  self-appointed  rolling-road- 
blocks move  over  for  the  police,  they  are  safe 
from  the  law. 

I  might  suggest,  Wayne,  that  your  next 
article  on  driving  address  the  very  real 
problem  created  by  the  typically  lazy/belliger- 


ent American  driver  lack  of  lane  discipline.  It 
is,  as  you  may  realize,  a  national  disgrace. 
Foreign  visitors  are  appalled  at  the  current 
situation. 

It  is  an  embarrassing  predicament  thai  ap 
parently  must  be  solved  by  the  private  sector. 
The  group  called  Citizen's  Coalition  for  Ratio- 
nal Traffic  Laws  is  currently  mounting  such  a 
worthy  campaign,  and  it  needs  all  the  help  it 
can  get 

Art  Kobres  K4FWJ 
LutzFL 

Thanks  for  your  fetter— love  your  front  car 
sign!  Reminding  the  73  readers  about  road 
courtesy  probably  won 't  help  significantly,  but 
well  give  it  b  try. 

—Wayne 


Say 

you  saw 

it  in 

73/ 


Take 

fuii 

advantage 

of  your 

Reader 

Service 

Numbers! 


BLACKLIGHT  ASSEMBLY 


Couplet* , 

functioning  assenbly 
includes  ballast,  on-off 
switch,  power  cord, 
sockets  and  F4T5^BL  black- 
light.  Mounted  an  a  7  1/fl™ 
X  I   1/8"  metal  plate*  use 
for  special  effects  light- 
ing or  erasing  EFROHS. 
CATf  8LTA   $14*00  EACH 


VIC  20  MOTHERBOAR 


WgQfBQJjg 
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26  ICs  Including  6502A 
and  &560.  2  ea.  6522,  2   ea 
812ft,  2  **.  901486,  1  u. 
2114.  MOT  CUAftNTEED  but 
great  for  replacement  parts 
or  experimentation. 
CAT*  VIC-20   US.Ofl  ojuh 


XEON  FLASH 

3/4=*   X  1/i-  di*. 

CAT*    FLT-1    2    for    SI. 00 


SWITCHING  POWER  SUPPLY 

Compact,  well  regulated  a witching 
power  supply  designed  to  power  Texas 
Instruments  coaputer  equipmer 
IVPUTt    la -25  vac  *  1  arep 
OVTPOTs  +12  vdc  I  350  ma 

+  5  vdc  *  1.2  amp 

^5  vdc  %   20  0  ma. 
SiEE:  4  J/4"  square. 
Includes  18  vac  f  1  amp  wall 
transformer  designed  to  power 
this  supply. 
CAT!  PS-TX   $5,00  /  set 

10  for  $45.00 


THIRD  TAIL  LIGHT 

Sleek 
high-tech 
lamp 

assembly , 
Could  be 
used  as  a 
third  auto 
tail  light,  ener gentry 
warning  light,  or 
special-effects  lanp. 
Red  reflective  lens 
is  2    3/4*  X  5  L/2" 
is  mounted  on  p.    4" 
high  pedestal  with 
up-down  swivel  ad- 
justment.  Includes 
12  V  replaceable  bulb 
CAT!  TLB   S3.9S  eacn 


Jum&o   T   1-3/4 
(5  nun). 


REQ   CATt    LED-;.! 
10    foe    Si.50~ 
jF.il  m 
CATt    LEO-  2 
15~"ror   $2700 
YELLOW 
CATI    LED- 3 
10   for   $2.00 
TWO    PIECE    _— 
HOLDERS         JjJ 
FOR   ABOVE 
L.E.D.S        O 
CATIMLED 
10    for    6Se 


1  mA  METER 

Hodutec  0-1  mA  signal 
strength  meter  with  KLM 
logo*  1/4"  X  1  3/4"  X 
7/8"  deep.  CATt  MET- 2  $2,00 


1 


100   for   $5,00 


NI-CAO  CHARGER,  TE        ER] 

Mill  charge  most 
every  site  Ni-Cad 
battery  available. 
CAT!  UNCC-N  Si^.00 


TOLL  FREE  ORDERS 
800-026-5432 

INFO  -CaiSl  904-0524 
FAX^atSJ  781-2653 


HtatvGoa 


■mil  u  Him  i     n 

*tOCQB< 

f'  111  >1.<-nmtX.M 
IM  LU<III   lUFHOf:N| 


OUR  NEW  MAIL  ORDER  ADDRESS  IS 
^^^Oj^8^VA^jJjys^A9i406 


& 


RECHARGEABLE 
NKCAO  BATTERES 
AAA  SIZE  1.25V  ISOrAB       S2^5 
AASJZE  1.25V  sOflmAh 
AA  WITH  SOLDER  TABS 
CSiZE  L2V    lZQOrnAH 
SUB-C  SIZE  SOLDEfl  TAOS 
OS4ZE  t^V     lZOOmAK 


f2.00 

S2.20 
S4.25 
$4.25 

$4.25 
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PRO 


Easy-To-Use  Logbook 
Program  For  Your 
MS-DOS®     Compatible  Computer 

♦  Complete  Cursor  Control 

*  Room  to  store  complete 
address  information 

#A  Real-Time  Log 

#  Total  QSL's  by  State 

•  900  QSQ's  on  floppy,  hard 
disk  limited  by  space  available 

Introductory  Offer 


9 


34 


95 


'Ohio  resident  must  odd 
5%  soles  to*. 
Mak*'-  (rucks  Payable  To: 

MORL.-\>  SOFTWARE 
P.O.  Box  2400 
EmI  Lm-r|wol.  Ohio  43<J21MI'1IH) 
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SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLES  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

FOR  MORI  I XI- OR  MA  TlOX 

/Midland 
Technologies 


/T 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT5971 5  (406)  586-1 190 
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Toroid  Cores, 
Iran  Powder 
&  Ferrite. 
Ferrlte  Beads. 
Ferrite  Rode. 


Free  catalog  and  winding  chart  on  request 


Box  455,  Escondido.  CA  92025 
Phone:(619)747-3343 


New  rigs  and  old  favorites,  plus  the  best  essential  accessories  for  the  amateur. 


CALL  FOR  ORDERS 
1(800)231-3057 

1-713-520-7300  OR  1-713-520-0550 
TEXAS  ORDERS  CALL  COLLECT 

ALL  ITEMS  AREGUARANTEEDOR  SALES 

PRICE  REFUNDED 


EQUIPMENT 
New  (com  £761 

Kenwood  TH205AT 

Kenwood  TS  440S/AT 

Icom  R7000  £5-2000  MH? 

loom  IC735 

Sanlec  FM  340, 220  MH. 

Santec  FM  240  NT 

Mirage  Amps 

Tokyo  Hy-Power  HL  1 K  AMP.  no  4CX250B 

New  Kenwood  TM-221 A  45W.  mobile 

VJ  Amplrfier.  VHF.  built  in  England.  1  tn-lOOoul. 

3-100,  5-100  .   [03)249  00 

ID  m- 100 out  229  00 

25inT60our  319  00 

Ail  models  include  preamp 

Lunar  2M4  4QP  1 09  00 

Kenwood  TW  4 10GA  Call 


Trades  wanted 

Trade  irtyouroWHT 

Call  for  trade 

,949.00 

.649.00 

319  00 

319  00 

15%  OFF 

599  00 

CaJi 


ACCESSORIES 

B&W  vTEWSTAR  ANTENNA  TUNER. 

He4HC4/HG$ 

Hod  BM 10  Boom  Mike  headset 

Tri-H  SOOQA  Remoie  Phone 

DaJwa  NS660A  30^300  3000  war- 

Alinco  ELH  230CK  Exedfant b 

Nye  MBS- A  (lot  ine  big  boys!) 

Shure  444D 

AmecoPT-3 

New  Tokyo  HC  200A 

Astatic  MC321  CartndgeD104 

Ten-Tec  Mobae  Switch  3001 

ANTENNAS 


;XJle  144 

lsopole440Mt 

CushCraft124-WB(146MHz) 

Butternut  HF6V,  SO-  1Q  vertical 

HF?V  80  &  40  vertical 

HF4B 

-    .Her  G7- 144 

HustierfiBTV 

KLM  HF  World  Class  Seres  Antennas 

ALPHA  Delta  OX  DD 

Goa*  Seal. 

B&WDipoles 

KLM  KT  34 A 

W2AU.  W2DU 

NEW  KLM  1  2-44LBX 

1296  Power  Ovider 

Create  CD-Tfl  +  BS  80  75/80  rotaiabte 

G5-RV 


.89.95 

Stock 

CALL 

$169  00 

135  00 
8300 

529  00 
54.95 
Soon 

11500 
1200 
1700 

,44  95 

59  95 

33  00 

125.00 

1  19  00 

189.00 

119  95 

139  00 

CaflDon 

63  00 

2  0O/roll 

loss  10"- 

399  00 

Now  Available 

129  00 

69  00 

dipoJe       365  00 

.44.00 


OTHER  ANTENNAS 
Diamond  D- 1 30  Discone  25-1300  MHz 
Larsen  KuJduch 

Larson  2M  V?wave  telescope  ani 
A vanti  AP 1 5 1  3G  on  Glass  Antenna 
.<0  2M  S'^8  Mag  Mourn.  Comp 
Van  Gordon  ND-J  4  band  Novice  diprJe 
Valor  AB  5  Mohii' 

Sroner  DA10Q  D  Active  Rx  Antenna 
DC  Tenna  Hitch  3/8  24  Thread 
Fits  3/4"  trailer  hitches 


79.00 
17  00 
25  00 
36  00 
25  00 
45  00 
79  95 
190  00 

29  95 


PARTS 

1  5  Amp,' 400V  M  wave  brdoe  recuher  _ 
2.5A/!OO0PlV  EpO)cy  diode  29 each  or  19  00M 00 

0015/ 1 0KV  or  001/20KV  1  95  each 


3N201 

4  inch  for nte  in' I 

365pF  cap 

Sanyo  AAA, AA  Nicads  wflabt 

2,4  5.6.6  pm  m*c  plugs 

T/8  1 '4  watt  caibon  resistors 

Meter  0-3000  VDC  0-1  Amp  DC  2'  ? p  Square 

with  shunt 
Drake— Collins  mtke  plug 
Thousands  ol  panel  meters 
MICA  Cap  0O4/3KV 
Diodes  3A/1 000  P IV 
Duracefl  9  Vott  Battery    2PakMN1604 
DCFar>3^-Sa    ■ 

CINCH  t2  pin  conn  te^Drake  etc  )  female 
Aerovox  1 000  pl/500  V  feedthfough  caps 
Mallory  6  volt.  4  prong  Vibrator  PNf600A 
100  mld/450V  Axial  Cap     .... 
FvereadyS  voltbatt  (216) 
01M0O0V  Bakdite  Molded  Caps 


95 
.1  95 
.1  95 
2  00 
300 
05  each 

...19  95 
200 

3.95  up  CALL 

5.00  others  CALL 

29 

3  49 

995 

.3.00 

1  95 

5,00 

.2.00 

99 

25 


a 


S 


2 

a. 

c 


en 


ICOM 


«      ICOM  28HrTTM 


AMPHENOL 
83lSPPL259Silverpla(e 

UG176  reducer  RG8X 

83U  Double  Female  UHF 

82  61  N  Male 

82  97  N  Female  Bulkhead 

82-63  Inline  Female  N 

82-98  N  elbow 

82-202-1006  N  McJkHor  991 3 

31  212BNC-RG59 

31216  UG20 1  AAJ  N  Male-BNC  Female 

31-2BNC-RG5B 

34025  H  Male  RG58 

34 1 25  N  Female  UHF  male 

31 28  BNC  Femalfr  PL2S9 

4400  N  MateSO  239 

2900  BNC-SO  239 

Coax  Etbow 


TUBES 

C  olljns  &  Drake  Replacement  tubes 

GE6T46B 

3-500Z 

GF  Industrial  Tubes 

GE  12BY7A 

GE  6JS6C 

GE  8950 

12J6eSy4vania 

Hard  to  find  Tubes  50-90%  otl 

6JB6A 

gje6D6log 

RCA6BFS 
6KD6 

PACKET  POWER 

AEA  PK-232  wrlh  new  WX  FAX 

KanironcsKPCll 

MFJ  1270 

MFJ1274 

New  Kanironics  KAM 


399  00 


1  25 

30 

200 

3  00 

300 
)0 
9  00' 

4  50 
1  50 
200 
1  50 
300 
9.00 
300 

700 

.4.00 

9.50/1  D 

SlQCfc 

1395 

H9  95 

Call 

,-Q0 
12.95 
1600 

600 

995 

995 

600 

10  95 

299  00 
14900 
1 19  00 
14900 
29900 

179.00 
..     C  n 


SERVICES 

Complete  KWM  2  Relube    . 

FJai  lee  Collins  rebuild 

Wanted  -  Collins  KWS  !  -  Mint  —  Will  Pck  Up 

USED  EQUIPMENT 

Ai  equpment.  used,  clean  with  90  day  warranty  and  30 
day  trial.  $*  *  months  full  trade  against  new  eo^upmeru  Sale 
price  refunded  tf  not  satisRecj 

Call  for  latest  used  gear 

(800)231-3057 

TS430S  TS-B30S.TS-520SFT101E  and  Collins 


220  MH 2 

TH31BT    Smal  r^,  smal  bucks 

IC03- 

TM3530 

Santec  FM340.  25w  new 

IC-3BA  TTM 


CALL 

399  00 

CALL 

.  CALL 
.429  00 


POLICIES 

Minimum  order  Si 0  00  Mas! ci card  VISA  orCOD  All 
prces  FOB  Houston,  excepi  as  noted  Prices  subject  to 
change  without  notice  ttems  subfect  to  pr  or  sale  CaB  any- 
time 1o  check  the  status  ot  your  order.  Te  xas  residents  add 
sales  tax  All  rtems  luN  factory  warranty  plus  Madison 
wan  amy, 

DON'S  CORNER 

Madison  Double  Warranty  on  Kenwood  Rad»os!  We  will 
doi  i  We  Kenwood  s  90  day  warranty  regardless  of  who  you 
purchased  the  radio  tro 


Electronics  Supply 

3621  FANNIN 
HOUSTON,  TEXAS  77004 


VISA 


"When  You  Buy.  Say  73 


r  - 
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CONTACT  YOUR  DEALER 

FOR  MORE  INFORMATION 

Amateur  Radio  Baluns- 
Traps-R emote  Coaxial  Switches 

Or  Write  To: 
UNADILLA  DIV.  of  ANTENNA'S  ETC. 

P0.Box2X5BV    ANDOVER,  MA.  01810 
617-475-7831 


CIRCLE  13fl  ON  READER  SERVICE  CARD 


1  KW  COUPLER 


t    i 


CU-7t4/SnA-22  (Collins 
1B0T2)  Automatic  An- 
tenna Coupler  for  2-30 
MHz  transmitters  with 
outputs  to  1  KW  PEP  or 
500  W  average  Has 
UCSL-46S  vacuum 
capacitor,  van  able  ribbon 

inductor,  and  cooling  blower  in  rugged  aluminum  en- 
closure. Operates  from  common  115/230  VAC  60  Hz 
power.  Separate  controller  required  11 ,5x18.9x20, 46 
lbs  sh.  Used... ..1119.50; 

MAJiUAL,  part  repro      $12    SCHEMATIC  only      $4 

"AS-IS"  CU-714  less  cabinet  and  blower  with  broken 
connector  but  good  UCSL-4$5and  inductor  8x6  8x15, 
18  lbs  #CU714-0LC iW.Sfl 

Prices  FOB.  Lima,  0.  ■  VISA,  MASTERCARD  Accepted 

Allow  for  Shipping  -  Write  lor  laitsi  dialog  tapglemeni 

Addte»  Oepi  T3  ■  Phone  419/2776573 


1016  E.  EUREKA  *  Sox  11D5  -  LIMA,  OHIO  -  4SB02 


CIRCLE  75  ON  READER  SERVICE  CARD 

TBI  W  GOMCir 


3523  Dayton  Avenue 

Louisville.  KY  40207 

Telephone    1  -  502-83  &- 1377 

Complete  Study  Guide  and  Code  Practice  Programs.. 
On  dlic  for  th«  Commodore  C  -64/ 128— WlLh  1541/1571 
drive*  or  datasettc  tape.  ALSO  ON  VHS  TAPE. 
Novice  5  19.95        W/^nling  Disc  S29.S0 

Tech  >  19-95        W/PrLntlng  Disc  $29.90 

General  *  19.95        W/IViniin<j  Disc  *2 

Advance  529  95        WfPmliftg  Disc  $39,90 

E*ira  529-95        W/Pnniing  Dae  539  90 

bidbdes  FCC  POOL  of  questions  tor  each  class  with  riant  and 
wrong  answer— FORMOL AS— SCHEMATIC  SYMBOLS- 
SAMPLE  TEST  QSO  and  RANDOM  CODE  pradice  programs 
PRIM  TING  DISC  will  jllo*  you  to  dump  any  qunE*ro  wit  h  multiple 
chofC*  answers  to  printer.  Helpful  to  instnjciors  to  qui*  students, 
on  a  particular  segment  bei  ng  I  aught . 

Other  Products  Available  on  Disc 
Code  practice  programs  [5  to  30  WPM)  .  . 
Ha  m  logging  program  (u-ith  prim  out)   ... 
Ham  log  non/dupe  (for  field  day  use  with  printout) 

Products  on  Cassette  Tape 
Code  Practice  p  to  7  WPM) 
Code  Practice  7tol6WPM| 
Code  Practice  ( 1 5  to  22  WPM) 

Product  on  Datassette  Tape  C-64i  1 28 
Code  Practice  ( 5  to  30  WPM) . . 

Products  on  VC&VHS  Tape 
Code  Practice  ( 5  to  1 6  WPM  i 
Code  Practice  U  3  to  22  WPM) 

Two  Meter  Coffee  Can  Antenna 

Coffee  c*in  antenna  W/BnC  ccmnfrcroir    *  ]  4.95 

Coffee  can  antenna  W/BMC  connectors  and  cable  .  .         s  |  4.95 


19.93 
roJS 

*9.95 

595 
5  95 
595 


$  9.95 

5  15-95 
515  95 


Personal  Checks 
(PoMa^e  prepaid) 


Money  Orders  COD. 

(COG  charges  added) 


WRITE  OR  CALL  FOR  ADDITIONAL  INFORMATION 


THE  RF  CONNECTION 

SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 

Description 

Price 

PL-259/USA 

UHF  Mate  Phenolic,  USA  made 

S  50 

83  ISP  1050 

PL- 2  59  Phenolic.  Amphenoi 

75 

83822 

PL-259  Teltoa  Ampnenoi 

MS 

PI-259/ST 

UHFM*e&h*f  Teflon  USA 

1J0 

U&IT5 

Reducer  tor  H&Se 

20 

UGr!T6 

Reducer  tor  R&S?  4  MIW  B 

.20 

UG-2I0.'U 

H  Male  R^e.  2i3.  jh.  Amptertoi 

2.95 

Uu-2lfirtJ 

N  Male  RG-8. 213. 214  Kings 

3.75 

ggi^PiN 

H  Male  Ptn  for  991 3> 9G&&.  8214 

frisUG-2lD/U4UG-2ie/UN,5 

1-50 

UG-21D/9913 

N  Male  for  RG-S  with  991 3  Pan 

3  95 

UG-216V99I3 

H  Male  for  RGB  *th  9913  Pr 

*,75 

U0V^46AI 

N  Male  to  SO-239.  tefipn  USA 

1W 

OG-83AJ 

H  Female  to  Pi  259 .  Teflon  USA 

500 

T  MIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F,  CONNECTION 

213  North  Frederick  Ave.  #11 

Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD.  OR  CO  D 

UPS  C  O.D.  ADD  $2.QQ  PER  ORDER 


ORCLE  1 15  ON  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copter 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  8%  x  l\  siie 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $3. 95  1 0  Sheets  only  $5. 95 

add  $  1 ,00  postage      NY  Res.  odd  safes  tax 

The  MEADOWLAKE  Corp. 

Dept.  M,  P.O.  Box  497 
PHorthporL  Mew  York  1176B 


CIRCLE  55  ON  READER  SERVICE  CARD 
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^ 


0 


a 


THEDXLINEi 

ANTENNAS^         1  ^ 

full-wave  loops,  50-ohm  feed 

ll-DX,  2-clement,  directional,  gam  I  "S"  uihi  over  a 
liipole,  wilh  2(MB  nulls  Turning  nidiiu.  vertical  pohinzjiion , 
0.07A;  hcfi/onui.  0. 1 ,1  A. Standard  models  pretexted,  partly 
iJiu^cmhttvj.  and  cnarked  for  reassembly,  kits  partly  nscm 
Med.  mcr  fiJTnuhcSi  umpk  PVC  pom    Ail 


2-M 

10-M 


SUL 
*  1 05,55 


I  K.S3 
tlTS.i* 


1244 

ISM 


1241  75 
WW.  75 


KM 
f!9L«7 
S215.^ 


AKivc  njcxjch  in  stott^  ask  fur  pruc*  nrt  tnlwr  friequerKka. 

DX  Hidden  Asset,  hn^bardej.  gam  equal  to  a  Jipolc. 
Bi-direai»ruil  bnrizorrtal  or  ornni  vertical.  Designed;  tor  indoor 
mouni:  space  required  0  I A  in  direction  of  polarization. 
0  l25AatW(See7J.Feb  I984L 


Z-M 
t-M 


t»-*5 


i;  -m 

15  M 


14JL95 

i*7J5 


Oiher  t mjuf  ncie»,  pnee*  on  request,  including  Itm'  h*n«.j 
Anterjna  MtmnLs  rivfhile.upio  12-M 

[>X  QuiclLshJftT  patented'  antenna  up  or  down  with  one 
band.  569.95,  and  patem  Available  for  saFe  or  license 

Mage  up.   riui^rietjc  *ith  additional  subititv  feiiurci    ALsn 
accepls  J-M  II  DX  beam  when  vehicJc  »  at  rest.  S26  *5 

H.STEWART  DESIGNS 

PO  Box  643,  OREGON  CITY.  OH  97045 


FREE  CATALOG! 

Features  Precision  Tools, 
Tool  Kits,  Test  Equipment 


1     ^ 

I 

^1 

1 

1 

Jensen's  new  catalog  features  hafd-to-find 
precision  tools,  tool  Kits,  tool  cases,  test 
equipment  and  computer  accessories  used 
by  sophisticated  hobbyists,  scientists,  engi- 
neers, laboratories  and  government  agen- 
cies. Cat!  or  write  for  your  free  copy  today, 

&  JENSEN  TOOLS  INC. 

<=JT4Depi.  1 58,  781 5  S.  46th  St 

Phoenix,  AZ  85044^5399  (602)  968-6231        « 

■••••••••••••*••••*«••••••• 

CIRCLE  245  ON  READER  SERVICE  CARD 


liar 

TEN-TEC 


For  the  39fious 
radio  operator! 


PARAGON  HF  TRANSCEIVER.  MODEL  5fl5 

MEET  AMERICA  £  NEWEST  FULL  FEATURED.  SYNTHESIZED 
THAMSCE  FVER  G£>ffiRAL  COVERAOE  ALL  MOOE  RECEIVER 
TUNES  FROM  500  k  HZ  T029.99B.9MMHt  TRANSMIT  AT  100 
W  ATTSOUTPUT  ON  ALL  AUTHORIZED  FRfiJUENC^ S  FRO** 
t  B  TO  n  999.999  «*U  SSfi.  CW .  FSK  AND  OPTlOHAL  F¥- 
NOISC  BLANKER  ANO  SPEECH  PROCESSOR  ARE 
STANDARD  EQUIPMENT  DUAL  VFO'S,  RX  OFFSET 


LIST  PRICE         41895,00 
SALEPRIC£        S1/W.00MI 
(LlMnEDTlMEONLVJ 


MISSION  COMMUNICATIONS 

11901  Ahc4-OiH»iw      Su-tf  500 
HOU$tO*«.  TEXAS  77082 

rriii  *7^77§a 
T*l«*   166*72  MCOH  UT 


CIRCLE  187  ON  READER  SERVICE  CARD 


TOUCH-TONE* 
DECODER-CONTROLLER 


TD  16 


TO- IS  A 


lr#'J 

life  E1IIT1II 

1. 

M 

'.r, 

TD-16  DECODES  ALL  16  DIGITS 

PLUS  ONE  4  DIGIT  SEQUENCE 

•  Speaker  muting  *  Repeater  control 

•  Autopatch  operation   •  Door  openers,  etc, 

•  Crystal  referenced       "No  adjustments 

•  Easy  hookup  uses  12V  D.C.  &  speaker 
feveF  audio 

•  COMPLETE  KIT:  $44,95 

TD-16A  ADDS  4  LATCHED  OUTPUTS 

TOTD  16 

•  individual  5  digit  on  &  off  codes 
■  Can  directly  drive  4  relays 
•COMPLETE  KIT:  $16.95 

NorCon  Engineering 

P.O.  Box  1607   Mooresvllle,  NX.  28115 
^  704*864-7817 

*  ^      N.C.re54dentsMM5%saiestaK       /* 
^^^  'Touch-tone  rs  a  trademan^  of  AT&T 


CIRCLE  262  ON  READER  SERVICE  CARD 


CIRCLE  293  ON  READER  SERVICE  CARD 


Style  W 


Style  X 


^  f     The  World 


Style  y 


Reverse 


QSLs 


Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price. 
Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  {blue  globe  or  satellite  with  black  type).  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card. 
Tell  'em  the  card  was  printed  by  Wayne! 


Is  Your's 
For  Only 


$5.00 


Yes,  places  you've  never  even  heard  of!  Nearly  400 
DX  countries  gleaned  from  the  Awards  Lists  of  dozens 
of  IARU  members— more  countries  than  any  other 
map  available  anywhere!  ARRLs  DXCC  map  doesn't 
even  come  close! 

73  Magazine  offers  readers  our  giant  DX  Map  of  the 
World  for  the  absurdly  low  price  of  only  $5.00,  ship- 
ping and  handling  included. 

Order  now.... 


Code  Tapes 

We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  that  we've  decided  to  bring 
them  back! 


Genesis" 


5  wpm-This  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters,  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 
way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart. 


he  Stickler' 


6+  wpm-This  is  the  practice  tape  for 
those  who  survived  the  5  wpm  tape, 

and  it's  also  the  tape  for  the  Novice  and 
Technician  licenses.  It  is  comprised  of 
one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  spaced  at  5  wpm. 
Code  groups  are  entirely  random  char- 
acters sent  in  groups  of  five— definitely 
not  memorizable! 


Back  Breaker'' 


13+  wpm-Code  groups  again,  at  a 
brisk  13+  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  in  front  of  a 
steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  on- 
ly 13  per,  You'll  need  this  extra  margin 
to  overcome  the  sheer  panic  universal 
in  most  test  situations.  You've  come 
this  far,  so  don't  get  code  shy  now! 


Courageous' 


20+  wpm -Congratulations!  Okay,  the 
challenge  of  code  is  what's  gotten  you 
this  far,  so  don't  quit  now.  Go  for  the 
Extra  class  license.  We  send  the  code 
faster  than  20  per.  It's  like  wearing  lead 
weights  on  your  feet  when  you  run; 
you'll  wonder  why  the  examiner  is 
sending  so  slowly! 


ClaSSiCS    From  73s  Library 


•  The  Magic  of  Mam  Radio,  by  Jcrold  Swank  WSHXR,  begins  with  a  brief  history  of  amateur  radio  and 

Jerry's  involvement  m  it.  Pan  2  details  many  of  ham  radio's  heroic  momenta.  HamdorTs  close  ties  with  Ihe 

imminent  of  Antarctica  are  the  subject  of  Part  3,  fn  Pan  4  the  strange  and  humorous  sides  of  ham  life  get  their 

due.  And  what  of  the  future?  Part  5  peers  into  the  crystal  ball.  Only  S4.95, 

•The  Contest  Cookbook ,  by  Bill  Zachary  N60P.  One  of  ham  radio's  winningesi  concealers  Jets  you  in  on  the 

lips  and  techniques  of  the  Big  Guns.  Youll  learn  which  duping  method  to  use.  Hud  out  what  equipment  you'll 

need,  and  discover  the  secret  of  building  a  pileup.  Includes  separate  chapters  on  DX  and  domestic  contests, 

$5.95  while- they  last* 

•The  Giant  Book  of  Electronics  Projects,  by  the  Editors  of  73  Magazine,  a  500- page  compendium  of 

dynamic  projects  ihjt  includes  something  for  everyone!  Only  SI 2,95. 

The  Practical  Handbook  of  Amateur  Radio  FM  £  Repeaters , by  Bill  Patemak  WA6 1 TF,  With  M  ike  Morris 

WA6ILQ  Technical  Advisor,  Solid  ad*  ice  on  how  to  use,  design*  and  build  a  ham  radio  repeater.  A  bargain  at 

$9.95, 

•Master  Handbook  of  Ham  Radio  Circuits,  by  the  Editors  of  73  Magazine.  A  rich  collection  of more  than 

100  practical*  unique;,  tested  circuits  created  by  hams  for  hams.  A  mere  $8.95! 

•Software  for  Amateur  Radio .  by  Joe  Kasser  G3ZCZ.  Here's  a  treasure  trove  of  practical,  useful  computer 

programs  and  applications  ideas  thai  will  prove  invaluable  lo  any  amateur  radio  enthusiast.  A  wealth  of 

information  for  SI  5.95. 

•VHF  Antenna  Handbook ,  edited  by  Ales  Barvicks  WB4RVH,  a  73  Publication.  If  you've  been  bitten  by  the 

ham  bug,  vou'N  be  wanting  to  whip  together  these  antennas  for  most  of  the  VHF  bands.  Fun  Stuff  for  only 

$5.95' 


f  QSL  Cards 

Postage  and  Handlings  L00 

I 


Style: 
Quantity: 


DW    DX    DY 
Q  100    @      $8.97 
D250    @    SI 9.97 
□  500     @     $39.97 


1 

-    | 

I  Z  Z  Z  i 


Books 

The  Magic  of  Ham  Radio 

The  Contest  Cookbook 

The  Giant  Book  of  Electronics  Projects 

The  Practical  Handbook  of  Amateur  Radio  FM  Repeaters 

Master  Handbook  of  Ham  Radio  Circuits 

Software  for  Amateur  Radio 

VHF  Antenna  Handbook 

Postage  and  Handlings  1 .00 


S4.95 

S5.95 

S12.95 

$9.95 

S  15.95 
$5,95 


I 


Code  Tapes 

Genesis 
The  Stickler 
Back  Breaker 
Courageous 


S6.9S 
S6.95 
S6.95 
$6.95 


Postage  and  Handling!  1 .00 


J    Giant  DX  Map  of  the  World 


$5.00 
Postage  and  Handlings  1 .00        Total  Enclosed 


Please  print! 

Name 

Address 

City_ 


Call 


-L. 


State 


□  AE 


DMC 


n  visa 


Zip 


Card  P 


□  Check/MO 
Exp,  Date 


I 


ORDER  FORM  ' 

Mai*  your  order  to  73  Magazine.  WGE  Center,  Peterborough ^NH  03458.  Attn:  Uncle  Wayne. _j 


RAMSEY  ELECTRONICS 


*     1      ■ 

i  wj  »i  ^  r«r« 


4 


NEW 


.JJ™ — BBfwf     .  — " J=L 


INCLUDE52  HOOK-ON  PROBES         *3u9.95 

20  MHz  DUAL  TRACE 

Features  component  testing  circuit  for  resistors,  capacitors, 
d  rgi  lal  ci  rem  rs  and  d  lodes— TV  sync  f  i  Iter— rn^h  sensiti viiy— 
Zaxts— XY mode— butlt-in call brator — 5X  horizontal  magnifier 


S499.95* 


INCLUDES  2  HOOK-ON  PROBES 

35  MHz  DUAL TRACE 

wid  e  f  r  eq  u  ency  band  width— optima  I  sensil  l  v  i  ty  —delayed 
triggering  5 weep— hold  oft— ALT  tagger— smgfe  sweep  TV  sync 
5X  magnrficanon— XY  or  KY2  operanon—  HF  r  |_F  noise  reduction 


-9 

•t          ■         * 

i 

» 

i 

E 

: 

y 

00 


UNSURPASSED  QUALITY  ■ 

SUITABLE  FOR  HOBBY.  SERVICE  ft  PRODUCTION 

HH»EL 

BAND  WIDTH 

- 

If  TRACES 

CRT  SIZE 

VERTICAL 
SENSrTrVlTY 

MAXIMUM 
THIGFREl? 

USEABLE 
MAXIMUM 
BANDWIDTH 

sew 

?OMHz 

121 

BxrOCM 

SruYpfir  div 

35  MHz 

30MH2 

3600 

35  MHz 

PI 

BxIGCM 

1  rnv  per  div 

50  MHz 

60  MHz 

inciudE  high  quality  1:1,  10:1  hook  on  pmoej,  initructtan/sffvfciniiuil  with  icit«<iuiic  md  esntpenem  Siroui  ! 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 

introducing  CQM-3    tfte  new  service  monitor  designed  by  service 
technicians  for  service  technicians  11  works  harder  lor  less    giv- 
ing you  advanced  testing  capabilities  at  a  very  affordable  price 
FEATURES  *  Direct  entry  keyboard  with  programmable  memory 
•  Audio  4  transmitter  frequency  counter  •  LED  bar  graph  tra- 
it 0.00  for  each  quency /error  deviation  display  ■  D.1-1D,DQQmv  output  levels  • 
unit  far  H's^  rwfl've  sensitlvHy.  less  than  6>v  *  100  KHz  to  999  9995  MHz 

Continuous  frequency  coverage  ■  Transmil  protection,  up  to  tOO 
shipping.  watts  •  CTS  tone  encoder.  1  KHz  and  external  modulation 


"Adrian 
additional 


MINI-1D0  COUNTER      CT-707DIGIT525MHZ         CT-9D9 DIGIT 600 MHz        CT-508D1GIT600NIH2 


CT-1259DIGIT12GHZ 


.  -     t 

1         * 



1  ••r 

si  19.95 


chuges.  man  ummcL 

AC  MAPIUMEUMKB 


si  39.95 


MKBWCllMtt 
ACJUUFTCl 


5169.95 


ocoaorra 


SI HQ  OR    aimomcLtiMS 

I  OJiSJ     AC  AQAP  11  a 


s  189.95 


KAUPTM 


C1-7D 


CT-90 


CT»5D 


CM25 


CT-90 

wthibm 


FHQIAMH 


-.     ','-■ 


70  Hz  SO  'MHf 


StUSmTTTT 


:es 


am  \ 


TO  HiW  Mh/ 


SHz-fiDOMHr 


10  Hz  125  GHZ 


«H2«0UHJ 


50  MH; 


Dmv  h  1H  MH? 
"jDnitfloeoOHH^ 


LESSTHAl«25mu 


?5mv@50MH/ 
<  100  m«  *r  BOO  MH/ 


■.^nvto-SOMHl 
.  iSOn*  faeOCWH/ 


ACCUMCT         DtSTTS 


IPPM 


1PFM 

iPPM 


1PPM 


1PPM 


QiW 


RESOLUTION 


- 


VOH/  i  tHj 


S 


m*.  khj  loom 


O-IH/.iHr  Wz 


IHj?.  10Hz 


0  IK/,  1HZ.  1QHZ 


0  TM7  Tfej  Wl 


itaas 


13335 
169  35 


189.35 


189.95 


1 


RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  has  been  manufacturing  eleclronic 
test  gear  f  or  o  wr  10  years  and  is  recognized  to  r  I  ab  qual- 
ity products  at  breakthrough  prices  Our  frequency  coun- 
ters have  features  and  capabilities  of  counters  costing 
twice  as  much 


RAMSEY  D  4)00 
COMPACT 
DIGITAL 
MULTITESTEH 

$2495        & 

CrtirryintludM       ^Jr 


RAMSEY  0-5100 
HANDHELD  DIGITAL 
AUTORANGIHG 
METER 

'49.95 

Includes  Prates 
1  Year  War ranly 


Compact  sized  reliability  and  accuracy 
This  LCD  digital  multi tester  easily  fits  m 
your  pocket  you  can  take  M  anywhere.  II 
features  full  overload  protection  *  3  . 
digit  LOT  readout  •  recessed  input  jacks 
■  safety  probes  *  diode  check  function 
■2000  hours  battery  life 


Provides  distinctive  aodlblechirpafier 
contact  has  been  made  and  meter  read  in q 
has  stabi  lized  Has  TOUCH  HOLD  feat  u  re 
to  allow  readings  to  be  logged  or  referred 
10  belorBfnakingtne  next  reading  Up  to 
10  AMP  current  capability  ami  a  continuity 
tunct-on  winch  beeps  on  ?|ro  Ohms 


$4995 

wimU  Includfls 
AC  idafltKf 

Pft-2hHS3&90 

$6995 

AlltC 

P 5-7 hi!  £4945 


$8995 


■  tftf 
IE 


PR- 2  COUNTER  PRE  A  MP 

l  in?  PR-2is  ideal  for  measuting  weak  signals 
IramlOlo  I.OOQMHz  •  flat25dbgain  •  BNC 
connectors  •  great  For  sniffing  RF  •  ideal 
receiver/TVprearnp 

PS-2  AUDIO  MULTIPLIER 

The  PS-2  is  handy  fof  high  resolution  aud 
resolution  meas jrements.  multiplies  Up  in 
If  equency  *  grea!  for  PL  lone  measurements 
■  multiples  by  10  or  100  •  G.OIHzresolulion 
&  built-in  signal  preamp/condiliorier 

PS-lOBIGHzPRESCALER 

Extends  the  range  ot  your  present  counier  to 
1  GHz  •  2  stage  prearnp  •  divide  by  1000 cir- 
cuitry •  super  sensitive  iSOmv  typical! » 
BNC  connectors  •  1  GHz  m.  t  MHz  out  • 
drives  any  counter 


MINI  KITS-EASY  TO  ASSEMBLE- FUN  TO  USE-FOR  BEGINNERS.  STUDENTS  AND  PROS 


TOftEDtCOOffl 


ttusMgltrCtart  I 

:4k?Up*TO9s*d  Atom  pat  «aff 

^■ftgulMWV  5S7C  UsfUferfeM*- 
Sh*  turn  (fetftf**!  fSM  fit  Unal» 
IXDsMlJAit&lllttanetfCttlttf  tons 

onStoEvolli 


CcmpWekil.!B-l 


$5.95 


40WATT2rtti 
PWHAJtP 

SnttHQMiC 


Ol  SOW  pnaiCtfBtvaJw.  c9«Qitlr«tife 

$22.95 
6.95 


H   '  flf  «iriiiitlT'fl  relay  ki[ 
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Uamsats 


Amateur  Radio  Via  Satellite 


Andy  MacAttisWr  WASZiB 
23 1 0  Romayor  Court 
Pea  r land  XX  77581 

November  promises  to  be  a 
great  month  for  satellite  enthusi- 
asts. Early  in  the  month,  The  Ra- 
dio Amateur  Satellite  Corporation 
(AMSAT)  holds  its  General  Meet- 
ing  and  Fifth  Annual  Space  Sym- 
posium. AMSAT-Oscar-10  should 
return  to  service.  While  FujiOs- 
car-12  continues  with  a  mix  of 
mode  J  A,  JD  and  recharge,  the 
RS-10/11  combo  brings  us  more 
mode  Ar  K  and  T.  There's  some- 
thing  for  everyone  in  November. 

AMSAT  Meeting 

As  reported  last  month,  the 
yearly  AMSAT  meeting  wilt  be 
held  in  Southfield,  Michigan,  near 
Detroit,  in  conjunction  with  the 
AMSAT  Space  Symposium.  Mark 
November  6th  through  the  8th  on 
your  calendar  and  plan  to  attend 
the  most  ambitious  AMSAT  gath- 
ering to  date,  If  you  are  not  yet  an 
AMSAT  member,  but  would  like  to 
attend,  call  AMSAT  at  301/589- 
€062  and  request  registration 
materials 

The  primary  program  track  is 
loaded  with  topics  to  interest  ham- 
sat  chasers,  There  will  be  reports 
on  the  satellites  now  in  orbit,  in- 
cluding A-O-10T  F-O-12,  RS-10/11 
and  UOSATS  9  and  10.  Details 
and  progress  reports  on  Phase 
3C,  A-O-10's  replacement;  and 
Phase  4,  the  geosynchronous 
hamsat  for  the  1990s,  will  be  pre- 
sented. Other  talks  will  cover  new 
technology,  such  as  digital  signal 
processing,  amplitude  compand- 


ed  sideband  and  advanced  soft- 
ware for  satellite  applications. 
You  can  also  hear  discussions 
about  future  manned  space  flight, 
or  ham-in-space  activities. 

For  those  of  you  with  a  more 
general  interest  in  satellite  activi- 
ties, there  will  be  an  alternate 
track  of  presentations  staged  con- 
currently with  the  primary  hamsat 
talks.  Some  of  the  topics  in  this 
group  include:  classroom  applica- 
tions of  satellites,  visual  observa- 
tions, orbit  prediction,  fastening  to 
manned  missions,  weather  sat- 
ellites, the  EDS  AT  and  NUSAT 
programs,  and  home  equipment 
considerations. 

OSCAR  10 

On  August  11th  the  A-O-10 
ground-control  stations  decided 
to  remove  the  satellite  from  ser- 
vice for  up  to  90  days.  Early  in  the 
month,  the  beacon  (a  usually  con* 
stant  carrier  on  145.807  MHz)  be- 
gan frequency  shifting  {FMIng), 
After  that,  the  transponder  shut 
off  several  times.  Ground-control 
felt  this  indicated  low  battery 
charge. 

Originally,  it  was  hoped  that  A- 
O*10  operation  could  be  allowed 
through  the  end  of  August.  Three 
factors  caused  A-O-iO's  early  re- 
moval from  active  service. 

The  satellite's  solar  panel  orien- 
tation with  respect  to  the  sun  con- 
stantly changes.  When  the  panels 
are  perpendicular  to  the  solar  ra- 
diation, the  spacecraft  receives 
maximum  power.  As  the  angle 
changes,  available  power  is  re- 
duced.  Based  on  past  experience, 
the  satellite  controllers  believed 
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Photo  A.  Fuji  OSCAR  12  mobile  operation  from  N6DGK. 


Fig.  1 ,  Frequency  chart  for  RS- 1 0  and  RS- 1 1 . 


operation  could  continue  through 
the  end  of  August  without  prob- 
lems. However,  we  do  not  know 
the  precise  orientation  of  the 
satellite.  It  has  been  a  long  lime 
since  A-O-10  was  capable  of  re- 
laying its  telemetry  and  thus  its 
Orientation. 

A  second  reason  for  the  early 
loss  of  satellite  activity  could  be 
due  to  the  charging  circuit  on 
board  the  spacecraft.  Normally 
the  Internal  Housekeeping  Unit 
(IHU)  determines  the  operating 
conditions  for  the  battery-charg- 
ing circuit.  With  completely  ran- 
dom values  in  the  radiation-dam- 
aged memory,  the  information 
being  sent  to  the  charging  circuit 
could  be  anything  from  no  charge 
to  full  charge.  If  the  battery  volt- 
age falte  below  10.5  vofts,  an  inde- 
pendent watchdog  circuit  over- 
rides the  computer-controlled 
switching  regulator  and  connects 
the  36-volt  solar  array  directly  to 
the  14-volt  battery.  While  this  may 
seem  like  a  good  high-power  solu- 
tion, it  is  not,  When  the  solar  array 
is  pulled  to  such  a  low  volt  age ( 
efficiency  is  lost.  The  current 
available  to  charge  the  battery 
does  not  increase  as  the  voltage 
decreases  and  the  power  transfer 
is  much  less  efficient. 

Since  nothing  can  be  done 
about  the  sun  angle  and  battery 
charging  circuitry,  satellite  user 
operating  procedure  will  have 
enormous  effect  on  the  life  of 
A- 10,  Heavy  use  by  high-power 
stations  can  cause  irreparable 
damage  to  the  battery.  Operation 
of  any  kind  during  eclipse  can 
have  the  same  impact.  When  A-O- 
10  is  released  for  operation  in 


November,  keep  your  transmit 
level  limited  to  1 00  Watts  effective 
radiated  power  (ERP).  That's  10 
Watts  to  a  10-dB  beam  antenna. 
Also,  do  not  operate  outside  the 
allowed  time  periods  and  monitor 
the  AMSAT  nets  for  updates. 

FUJI-OSCAR-12 

When  AO-10  activity  came  to  a 
dramatic  halt  in  August,  sched- 
ules for  satellite  operation  from 
the  JARL  ignited  interest  in  F-O- 
12;  Even  though  the  time  allocat- 
ed for  the  digital  transponder  is 
more  than  the  analog,  or  JA 
mode,  many  stations  previously 
upset  by  the  lack  of  scheduled  ac- 
trvity  have  returned  to  F-O-1 2.  The 
schedules  have  projected  op* 
eratmg  times  for  about  a  month. 
This  isn't  enough  for  reporting 
here,  but  if  you  monitor  the  AM- 
SAT nets,  or  are  an  AMSAT  mem- 
ber, you  can  get  information  on 
the  air  or  via  the  "Amateur  Satel- 
lite Report";  AMSATs  bi-weekly 
newsletter. 

For  those  of  you  who  have  just 
begun  or  are  considering  satellite 
contacts  via  F-O-12  mode  JA, 
some  recent  studies  suggest  a 
change  in  previous  operating 
methods.  In  the  past,  all  satellite 
stations  have  been  requested  to 
keep  their  receivers  set  on  one 
frequency  while  varying  the  up- 
link, or  transmitter  frequency,  to 
counter  the  effects  of  Doppler 
shift.  This  procedure  does  well  for 
A-O-10  mode  B  using  435  MHz  up 
and  145  MHz  down.  When  the  re- 
verse configuration  occurs  with 
145  MHz  up  and  435  MHz  down, 
as  with  mode  J  A  on  F-O-12,  mov- 
ing the  transmitter  actually  ere- 
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OOKING  WEST 


Bill  Pasternak  WA81TF 
28197  Robin  Ave. 
SaugusCA  91350 

All  Is  Not  Well  in 

Enhancement  Land 

I  hale  to  teil  you  this,  but  there 
are  some  people  out  there  in 
Hamland  who  cannot  accept  the 
fact  that  their  day  of  holding  back 
the  progress  of  hamkind  has 
come  to  an  end.  The  "Day  of  the 
Advanced  and  Extra11  is  waning 
and  they  will  be  replaced  by  the 
Novice! 

No.  this  writer  is  not  living  in 
some  far-off  world  of  his  own. 
Happily,  this  "west-coast  world  of 
nuts  and  kooks"  where  I  reside 
appears  to  be  causing  the  least 
problem  to  the  newly  enhanced 
Novice  operators.  J  hate  to  point 
fingers,  but  this  seems  to  be  an 
east-coast  and  mid-west  problem. 
tt*s  also  a  problem  that  most  hams 
refuse  to  acknowledge,  to  face, 
or  to  remedy.  But,  don't  take  my 
word  for  it.  Let  me  quote  a  well- 
respected  journalist  and  truly 
dedicated  ham, 

220  Notes  Tells  Ail 

Art  Reis  K9XI  is  the  editor  of 
220-Notes^ the  1  1/4  meter  spe* 
cial  interest  newsletter.  He  is  also 
among  the  most  honorable  people 
I  am  fortunate  to  consider  as  a 
friend.  In  his  June  1967  issue,  Art 
noted  the  following; 

This  is  one  of  those  times 
when  I  feel  like  I'm  preaching 
to  those  already  saved.  The 
subject  is  the  treatment  of 
Novices  by  upperclassmen  of 
this  hobby  and,  to  tell  the  truth, 
what  I  am  hearing  from  out  in 
the  hinterlands  is  a  super  mixed 
bag. 

In  my  particular  bailiwick, 
Chicago,  acceptance  of  Novices 
on  the  220  band  appears  to  be 
rather  universal.  On  the  other 
hand,  I'm  hearing  all  sorts  of 
horror  stories  from  a  few  other 
metropolitan  areas  and  from  a 
number  of  rural  areas,  about  how 
Novices  are  being  shut  out  or 
mistreated  when  they  try  to  make 
their  way  onto  the  band  to  do  their 
thing. 

+'The  harassment,  assuming 
it  exists,  is  allegedly  taking 
two  forms.  In  the  first  scenario, 
local  220  repeater  groups  or 
owners  are  telling  local  Novices 
to  keep  off,  or  are  closing  their 


machines  to  them  until  they 
become  'real  hams'* 

"'The  second  scenario  is  found 
in  those  areas  where  220  ma- 
chines are  fewer  in  number, 
and  where  there  may  be  none 
within  HT  range.  In  the  stories 
that  I  am  hearing,  local  ham 
clubs  are  refusing  to  get  involved 
with  220  at  all  because  their  mem- 
bers don't  want  to  mingle  with 
Novices  on  repeaters!  This  is  one 
scenario  I  have  heard  from  my 
friends  in  the  Illinois  Repeater 
Association,  so  I  know  that  it 
happens," 

On  Ten  Meters 

If  only  this  was  the  only  report 
of  hate  toward  the  enhanced 
Novice  operators  by  the  holders 
of  higher  class  licenses  But  it 
appears  to  not  be  limited  to  either 
the  220-MHz  band  nor  is  it  limited 
to  Illinois.  It's  also  happening  on 
10  meters,  I've  heard  about  this 
problem  firsthand  over  the  land- 
line.  Usually,  it  goes  something 
like  this: 

The  hate  mongers  among  us, 
fearful  that  their  private  domain 
is  being  threatened  by  the 
newcomers,  sit  in  ambush,  They 
wait  for  some  unsuspecting 
Novice  to  come  on  the  air  for  the 
first  or  second  time.  Sometimes 
they  answer  his  CQ,  and  in  other 
cases,  they  let  him  be  the  one 
to  answer  their  general  call.  Either 
way,  they  get  the  unsuspecting 
shnook  into  what  at  first  seems 
to  be  a  friendly  one-on-one 
contact.  Soon,  four  or  five  other 
stations  join  in,  and  in  short  order 
the  "friendly  GSO"  degrades  into 
a  name-calling  contest  with  the 
higher  class  licensees  doing  the 
name  calling'  Many  limes  the 
insults  are  ethnic  or  racial  in 
nature;  rarely  is  a  real  cussword 
used.  These  cowards  may  be  hate 
mongers,  but  they  are  far  from 
stupid.  They  well  know  that  these 
days,  to  be  caught  saying  even 
one  of  the  banned  "10  dirty 
words"  on  the  air  will  lead  to 
a  quick  license  revocation,  or 
worse.  More  often  than  not,  these 
tirades,  which  sit  on  the  legal 
edge,  sometimes  go  on  well  after 
the  Novice  has  left  the  frequency. 
Let's  give  this  practice  a  name 
. .  .  Novice  Baiting. 

Who  Are  These  Creeps? 

Who  are  these  Novice  Baiters? 


They  appear  mainly  to  be  higher- 
class  licensees  living  along  the 
eastern-seaboard  and  into  the 
south  and  south-central  states. 
Notice  t  said  higher  class  li- 
censees as  opposed  to  long-term 
licensees.  Judging  from  their 
voices,  most  sound  like  middfe- 
aged  people  as  opposed  to 
the  elder  statesmen  of  our 
service. 

I'll  bet  that  some  of  you  have 
heard  these  wolf  packs  in  action, 
also  ,  But.  to  "protect  the  image 
of  Amateur  Radio,"  you  turn 
the  other  cheek!  After  all,  since 
you  are  being  nice  to  Novices, 
it's  "really  not  your  problem." 
Or  is  it? 

It's  Your  Problem,  Too 

Let  me  turn  again  to  the  writings 
of  Art  Reis  K9XI  to  show  you 
why  you  must  care;  why  you  must 
get  involved  with  running  the 
"Novice  Baiters**  off  the  air  so  that 
the  new  Novices  can  have  a 
chance  lo  mature  into  viable 
amateurs  and  thereby  enhance 
our  service.  What  is  happening 
here  is  a  violation  of  the  spirit  of 
this  hobby— no  question  about  it. 
But  it  goes  deeper  than  that. 


"Soon,  four  or  five 
other  stations 
join  in,  and  in 
short  order  the 
'friendly  Q$Of 
degrades  into 
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Amateur  radio  is  a  microcosm 
of  society.  The  Novice  licensees 
are  the  children  {chronological 
age  has  nothing  lo  do  with  it)  in 
our  society.  The  children  of  any 
society  are  the  future  of  that 
society.  Novices  represent  the 
future  of  amateur  radio.  We  must 
realize  that  those  moves  to  harass 
the  Novice  out  of  the  privileges 
which  are  now  the  law  or  any 
move  to  mistreat  a  Novice  who 
shows  up  for  the  first  time  on  the 
local  220  repeater,  local  220  sim- 


plex net,  or  the  10-meter  Novice 
Phone  band  amounts  to  de  facto 
abuse  of  the  future  of  our  hobby. 
Any  decision  by  your  local  club 
to  abandon  a  recently  proposed 
220  repeater  project  because 
"those  creatures  would  show  up 
on  it/'  is  reprehensible,  and  I 
for  one  will  fight  tooth  and  nail 
against  it. 

The  leadership  of  clubs  who 
practice  "Novice  Obstruction- 
ism" {i.e.,  those  who  believe  that 
"Novice"  is  spelled  *l No-voice '*) 
are  in  for  political  trouble.  Re- 
member that  Novices  who  have 
the  fortitude  to  stick  it  out  do  grow 
up  to  be  Technicians,  Generals, 
Advanced  and  even  Extra-class  li- 
censees. Andf  these  Novices  will 
be  different  from  the  Novices  who 
were  low-band  CW  only.  They  will 
be  more  cosmopolitan  in  nature. 
Their  interests  and  outlook  on  the 
hobby  and  on  you  as  a  leader  in 
their  ham  community  will  be  differ- 
ent, because  their  experiences 
within  the  hobby  will  be  much 
more  diversified  than  anything 
Novices  have  experienced  in  over 
20  years. 

They  will  become  a  voting  block 
to  be  reckoned  with— soon.  They 
will  remember  who  helped  them 
and  who  didn't  Anyone  who  has 
seen  the  film  Revenge  of  the 
Nerds  knows  what  1  mean. 

Art  finishes  his  editorial 
comment  by  asking  why  anyone 
would  want  to  mortgage  their 
own  future  as  a  leader  of  the 
Amateur  community  with  such  an 
unaccepting  attitude  to  Novices. 
He  gives  no  answer.  If  you  want 
to  read  more  of  the  writing  of 
this  rather  prolific  radio  amateur, 
1  suggest  you  subscribe  to  his 
220-Notes  newsletter.  The  cost 
is  $5  a  year.  The  address  is 
220  NOTES— Subscription 
Department,  c/o  Walt  Altus 
WD9GCR,  V6539  Birch  St. 
Onalaska  Wl  54650.  Even  if  you 
don't  operate  220,  it's  worth  it  to 
read  what  K9XI  has  to  say  about 
ham  radio — it's  good  sense  and 
good  reading. 

The  Meek  Will  Inherit 
Ham  Radio 

As  I  said,  Art  offers  no  answer 
to  his  final  question.  He  came 
close,  but  didn't  quite  hit  the 
mark.  Maybe  I  have— fear.  There 
is  fear  that,  if  Novice  Enhance- 
ment is  successful—and  there  is 
every  reason  right  now  to  believe 
it  will  be — that  the  personal  or  col- 
lective power  base  of  younger 
higher-class  licensees  may  be  un- 
dermined by  the  new,  and  highly 
politically  motivated,  Enhanced 
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Novice.  Their  egos  cannot  accept 
the  inevitable;  that  the  success 
of  Novice  Enhancement  coutd, 
by  the  sheer  number  of  those 
who  obtain  licenses,  make  the 
United  States  Novice  Class 
licensee  the  most  politically 
powerful  group  in  ham  radio  that 
this  nation  has  ever  seen.  So, 
instead  of  showing  the  new 
Novice  due  respect,  the  fear 
makes  him  hate.  This  hate 
manifests  rtself  in  the  ways  that 
both  Art  Reis  and  I  have  now 
detailed 


"Novices 

represent  the 

future  of  amateur 

radio. " 


Consider  this:  about  a  decade 
and  a  half  ago,  it  was  said 
by  experts  in  communications 
politics  that  if  it  were  possible 
to  organize  all  of  the  CBers  then 
on  the  air;  it  would  make  for  a 


HAM  STATION 


P.O.  Box  4405 

220  N.Fulton  Ave. 

Evans  vi  He,  IN  47710 

Store  Hours 

MONFRI:9AM*6PM 

SAT;  SAM  -  3PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 
ENVELOPE  (SASE)  FOR  NEW  AND  USED 

EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM.VAESU.TEKITEC 

FOR  SERVICE  INFORMATION  CALL 

(612)422-0252 
MONDAY   SATURDAY 

S:00AM    12:00  NOON 


rather  formidable  political  block. 
Ifs  true  that  many  tried.  Some, 
like  HF  International,  were  pret- 
ty successful.  If  CB  hadn't 
lost  favor  with  the  public,  we 
might  all  today  be  signing  *'HF 
Numbers"  rather  than  ham 
cailsigns. 

I  submit  that  we  had  better 
treat  the  new  Novices  with  due 
respect  save  someone  outside 
of  ham  radio  comes  along 
and  succeeds  this  time  where 
they  failed  in  the  era  of  CB 
The  ARRL  recognized  this. 
At  their  July  Board  of  Directors 
Meeting  m  Atlanta,  they  voted 
to  open  up  a  limited  number 
of  positions  in  the  field  struc- 
ture to  Novice  class  operators. 
But,  will  this  be  enough?  Or 
will  another  smart  con-man  like 
CB's  Rick  Cooper  and  his 
Communications  Attorney 
Service  of  the  late  1970s  come 
along  and  build  a  new  amateur 
radio  superpower  structure  with 
hundreds  of  thousands  or  mil- 
lions of  Novices  as  its  power 
base?  Don't  say  it  can't  happen. 
It's  happened  in  radio  many 
times  before,  and  this  story  is 
far  from  over.  And,  oh  yes.  A  scary 
but  Happy  Hallowe'en  from  those 
of  us  who  write  the  late  shift  from 
Los  Angeles. 


HAMSATS 

Continued  from  page  69 

ates  much  more  Doppler-mduced 
QRM  than  anticipated. 

Dave  WB6LLO  reported  this 
mode  J  A  effect  to  most  active  F-O- 
12  operators,  but  it  is  difficult  to 
break  old  habits  datmg  back  to 
early  AMSAT-OSCAR-7  days. 
Perhaps  these  effects  were  no- 
ticed on  AMSAT-QSCAR-6  mode 
J  years  ago.  but  the  potential  for 
QRM  was  low  since  there  were 
fewer  users. 

Until  further  notice,  move  your 
receiver  while  on  F-O-12  and 
move  your  transmitter  while  oper- 
ating A-O-10  to  keep  the  possibili- 
ty of  collisions  between  QSOs  to  a 
minimum.  Some  adjustments  to 
the  receiver  are  always  necessary 
to  keep  the  other  guy  in  tuneT  but 
with  practice  and  patience  these 
operating  practices  will  become 
second  nature. 

Procedures  for  other  modes  like 
A,  Kf  and  T  will  not  be  as  much  a 
problem  since  the  frequencies  are 
much  lower  and  Doppler  shift  and 
its  potential  to  slide  your  contact 
into  someone  else's  is  much  less. 
In  the  future,  microwave  bands 
will  be  employed  for  some  tran- 
sponders. The  possible  Doppler 


shifts  may  be  in  the  tens  of  kHz, 
but,  until  thent  contending  with  F- 
O- 1 2  and  its  needs  will  be  enough. 
Mode  JD  users  are  reminded 
that  the  JD  transponder  still  cy- 
cles on  and  off  every  two  hours. 
The  change-over  time  occurs 
when  the  satellite  is  within  range 
of  Tokyo,  Do  not  expect  to  see  a 
mode  change  from  JD  to  JA,  or  J  A 
to  JD.  while  the  satellite  is  over  the 
U.S, 

Last  month  I  mentioned  the 
possibility  of  mobile  contacts  via 
F-O-12.  Photo  A  shows  Tom's 
(N6DGK)  system  on  the  road- 
White  simple  whips  resulted  in 
many  fine  RS-10/11  contacts, 
Tom  has  experimented  with  differ- 
ent configurations  for  chasing  F* 
0-12.  Although  the  small  70-cm 
crossed  yagi  cannot  be  used 
while  in  motion,  it  has  other 
advantages.  It  is  mounted 
on  a  camera  tripod  for  quick  set- 
up and  easy  aiming.  Should  the 
desense  from  the  two-meter 
transmitter  become  a  problem,  he 
can  move  the  70-cm  receive  an- 
tenna away  from  the  car  and  con- 
tinue  operation.  The  small 
crossed  yagi  has  a  broad 
beam  width,  requiring  few  adjust- 
ments during  a  satellite  pass.  Tom 

Continued  on  page  74 
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FT-767 

*  HF/VHRUHF  Base  Station 

*  Plug-in  Modules  for 
6m,  2m,  440  MHz 

*  Loaded  with  Features 


IG-761 

•  Top-Of -The- Line  High  Performance 
HF  Transceiver 

•  Built-in  Power  Supply 

•  Built-in  Automatic  Antenna  Tuner 
•SSBpCWtFMtAM,RTTY 

•  160-1Om  General  Coverage  Receiver 


TERMS: 

Prices  Do  Not  Include  Shipping 

Pries  and  Aviili thirty  Subject  to 

Change  Without  Notice 

Mast  Orders  Shipped  The  Seine  Day 

COD's  Welcome 


mst 


PARAGON 

•  Full  Featured  Synthesized 
HF  Transceiver 

•  General  Coverage  Receiver 

•  I00w  Output 

•  SSB.  CWf  FSK,  Optional  FM 

•  62  Programmable  Memories 

•  Made  In  USA 


ifconoept/ 

VHF/UHF 
AMPS 


ALD-24T 

•  Dual  Band  Mobile 
140-149.995  MHz/  440-450  MHz 

•  21  Programmable  Memories 

•  25  Watts  Output  ort  Both  Bands 

•  Loaded  with  Extra  Features 


MFJ989B 

•  3kw  Roller  inductor  Antenna  Tuner 

•  SWRWattmetar 

•  Antenna  Switch 

•  Built-in  300w,  50  ohm  Dummy  Load 

•  Matches.  Coax,  Balanced  Lines, 
Random  Wires,  1  8  to  30  MHz 


•  HtQh  VSWFt  and 
Overdrive  Protection 

•  5  Year  Warranty,  6  Months  on  RF 
Transistors 

•  All  Units  have  GaAsFET  Receive 
Pre*am  ps 


* 


** 


*  Discount  Prices  On  Entire  (COM  Line 
In  Store  Prizes  ft  Drawings 


ICOM  DAY 

SATURDAY  NOVEMBER  7 


* 


* 


ICOM  Personnel  On  Hand 

Call  Early  For  Best  Bargains  Or  Stop  In 


For  Orders  and  Price  Checks  Call  800-523-7731       lnd~T,TV!?ETolVi0n 
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Mike  Stone  WB0QCD 
PO  Box  H 
Lowden  IA  52255 

CONTEST  RESULTS! 

The  unofficial  results  have  been 
tabulated  for  the  6th  annual 
August  1987  North  American 
USATVS  Fast  Scan  TV  DX  and 
QSO  Party  UHF  Contest  which 
was  held  during  the  week  of  Au- 
gust 17th  to  the  23rd.  Scores  are 
being  checked  for  accuracy  with 
the  final  results  to  be  published  in 
the  September/October  issue  of 
the  Spec-Corn  Journal . 

There  were  a  total  of  three  oper- 
ating contest  logging  categories 
that  you  could  enter  In  from  one 
of  three  declared  locations:  Sin- 
gle-op, Multi-opr  and  Club-op  at 
fixed*  remote,  or  mobile  opera- 
tions. A  base  score  of  100  points 
was  awarded  for  per-station  con- 
tacts with  at  least  a  PI  locked- 
up  TV  video  signal  Bonus  points 
were  awarded  lor  the  recep- 
tion and  transmission  of  color  and 
audio  (4.5  subcarrier;  on-carrier, 
or  independent),  A  DX  multiplier 
existed  in  ranges  of  25~mile  in- 
crements and  a  band  used  multi- 
plier gave  extra  points  to  those 
who  used  other  than  the  70-cm 
band.  Special  pre-made  USATVS 
Contest  forms  were  available 
for  those  who  requested  them 
prior  to  the  event.  Over  fifty  were 
mailed  to  key  ATVers  and  Sec- 
tion Managers  in  the  USA  for  local 
distribution,  Rules  and  guidelines 
of  this  contest  were  published 
in  the  June  issue  of  Spec-Corn 
and  here  in  the  73  Magazine 
column. 

ATV'sonly  contest  each  year  is 
sponsored  by  the  USATVS,  The 
rules  and  guidelines  for  this  con- 
test have  varied  through  the  years 
as  contest  organizers  fine-tune 
this  unique  special  contest  to  do 
what  they  want  to  accomplish. 
The  main  purpose  of  this  contest 
was  to  bring  out  activity  during 
contest  week,  and  organizers 
agree  that  this  certainly  hap- 
pened. The  second  purpose  of 
this  contest  is  to  recognize  those 
FSTV  station  operators  here  in 
North  America  who  have  excelled 
in  building  up  a  long  distance, 
quality  home  television  operating 
studio  on  difficult-to-master  UHF 
and  above  frequencies.  This  is  no 
easy  task:  It  is  far  more  challeng- 
ing than  mere  SSB,  FM,  or  sateU 


Ham  Television 

lite  modes  operation  on  the  same 
frequency. 

New  to  this  year's  event  was  the 
allowance  of  the  use  of  ATV  re- 
peaters, with  a  50%  point  penalty. 
As  it  turned  out,  very  few  contacts 
were  made  through  repeating 
devices  across  the  country,  but  it 
was  generally  thought  a  good  idea 
not  to  restrict  entirely  the  use  of 
them  if  contacts  were  needed  to 
be  made  through  them  usually  by 
low  power  or  fow-level  lerrain  sta- 
tions, This  procedure  will  become 
part  of  a  regular  feature  in  future 
contests. 

The  Winners 

First  place  in  the  Multi-op  cate- 
gory and  with  the  most  accumu- 
lated points  in  the  nation  and 
North  America  was  the  team  of 
W6VCF  and  K6DFM  operating 


truly  took  first  place  with  a  score  of 
20,915  accumulated  points.  I  had 
29  contacts— again,  onfy  three  via 
the  ATV  repeater,  and  all  on  70 
cm.  My  longest  contact  was  180 
miles  Unfortunately,  for  us  here 
in  the  Midwest,  there  were  no 
band  enhancements  or  openings 
during  contest  week.  Taking  sec- 
ond place  was  Jim  Ryan  K9MTE 
of  Woodstock,  Illinois,  Jim  had 
1 6,350  points  with  1 7  contacts.  He 
has  been  on  FSTV  for  only  a  few 
months  now,  and  has  realty  be- 
come the  most  reliable  HAM-TV 
station  to  work  and  "see  out"  the 
Chicago  area.  Henry  Ruh  KB9FO 
has  been  running  early  morning 
video  and  talk  schedules  for  some 
time  now  and  was  P2  here  in  Iowa 
during  the  contest.  Last  year's 
winner,  N9AB,  of  Ivanhoe,  Illinois, 
was  heard  only  one  or  two  nights. 
He  gave  out  some  pointers,  but 
chose  not  to  work  the  contest 
this  year. 

Competition  is  getting  fierce  for 
once  in  the  Windy  City.  The 
Chicago  2-meter  accessible  Color 


WB&LK 
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Figs.  1  and  2,  Computer  screens 

from  Malibu,  California,  Together, 
they  scored  a  whopping,  record - 
setting  30,951  points!  They  oper- 
ated form  a  motor-home  high  atop 
Saddle  Peak  and  made  32  con- 
tacts—all done  on  the  last  day 
of  the  contest.  The  ranges  of 
many  of  their  contacts  direct 
on  simplex  were  45-125  miles. 
Frequencies  used  were  434.  923, 
and  1240  MHz.  On  434  MHz,  they 
ran  6  Watts  into  a  48-element  J- 
beam.  On  910  and  1243  MHzt 
they  ran  1  5  Watts  into  a  27-ele- 
ment  F9FT.  They  also  used 
portable  power  from  a  Honda  EM- 
600  generator.  Only  3  out  of  the  32 
contacts  were  on  an  ATV  re- 
peater, WA6SVT/R,  which  is  lo- 
cated at  Santiago  Peak  in  Orange 
County  at  a  distance  of  70  miles 
from  their  station.  Both  winners 
have  3-year  subscriptions  to 
Spec-Corn  and  framable  contest 
award  recognition  certificates. 
The  W6VCF  team  are  repeat  win* 
ners  from  a  past  contest  and  par- 
ticipate each  year  in  the  event. 
Congratulations P  fellahs! 
f  n  the  Single-op  category,  yours 
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transmitted  by  balloon  package. 

Weather  Radar  at  426.25  MHz 
has  been  on-the-air  now  for  6 
months  and  is  working  just  fine,  it 
has  been  seen  as  far  away  as  He- 
bron,  Indiana,  at  times  of  en- 
hancement at  P3-P4  levels.  Work 
continues  on  the  Chicago  ATV  re- 
peater project  but  it  has  been 
hampered  by  its  inaccessibility 
because  of  the  NBC  strike  at 
WMAG-TV, 

Third  place  went  to  Bill 
WB8ELK  as  Single-op  ATV  mo- 
bile? Bill  {of  Findlay,  Ohio), 
amassed  12,750  points.  He  com- 
pleted the  delayed  launch  of  the 
helium-filled  balloon  (reported  be- 
low) and  then  packed  up  all  of  his 
FSTV  and  2-m  gear  and  went  to 
Maine  for  his  vacation.  During 
contest  week,  he  travelled  and 
made  TV  contacts  along  the  way, 
some  even  on  freeways.  On  a  few. 
he  drove  right  up  to  their  doorl 
Some  notable  contacts  in  New 
England  were  W32QS.  WA3VCR 
{how  is  that  for  a  call?).  W20SW. 
WB2UBR,  and  KB2CXM.  Way  to 
work  'em  Bill— the  USA's  only 
working  ATV  mobile  for  the  con- 


test! Were  you  horizontal  with 
your  quad? 

Fourth  place  went  to  Donald 
Townsend  KE7NR  of  Chandler, 
Arizona  with  8,925  points.  Don  re- 
ported good  activity  and  enthusi- 
asm in  his  area  and  had  18  con- 
tacts. Fifth  place  went  to  Marty 
Fitzgerald  WD0BCE  of  Daven- 
port, Iowa,  with  8,400  points  and 
13 contacts.  Other  Top-Ten  finish- 
ers include  Henry  Ruh  KB9FO  of 
Des  Plaines,  Illinois,  with  8,175 
points;  Casimere  Pustelmk 
W20SW  of  Buffalo  with  6.525 
points;  Ron  Hines  WA9NJR  of  St. 
Paul,  Minnesota,  with  5,900 
points;  John  Hegeman  WB0BIZ  of 
Bettendorf.  Iowa,  with  5,800 
points;  and  Don  Fuller  W2WHK  of 
Tonawanda,  New  York,  with 
4,250  points. 

There  were  23  entries  this  year. 
Contest  award  recognition  certifi- 
cates will  be  mailed  to  all  stations 
who  entered  the  contest.  Congrat- 
ulations to  all! 

ATV  Balloon  Launch 

The  WB8ELK  helium  balloon 
experiment  was  launched  on 
August  15th,  at  1:25  p.m.  EDT 
from  Findlay,  Ohio.  The  baJkx>n 
package  consisted  of  a  1-Watt 
ATV  transmitter  (PC  Electronics 
KPA-5),  a  custom-built  computer 
graphics  generator  in  color  with 
two  graphic  screens  timed  in  se- 
quence, a  GLB  CW  ID  module, 
and  a  100-mW  2-m  FM  transmitter 
made  by  International  Radio  Kits 
in  the  early  70s,  Power  consisted 
of  10  Polaroid  Lithium  celts  con- 
nected to  provide  500  rnA  at  12 
volts  for  approximately  7  hours. 

The  balloon  was  a  5-foot  weath- 
er balloon  made  by  Kaysam  and  is 
the  same  balloon  used  by  the  Na- 
tional Weather  Service  for  Radio- 
sonde launches.  The  balloon  sys- 
tem consisted  of  the  balloon,  a 
parachute  for  recovery t  aluminum 
foil  for  observation*  and  radar  re- 
flection, and  the  transmitting 
package  on  the  end.  The  two-me- 
ter antenna  was  a  1/4-wave  verti- 
cal whip,  and  the  439  25-MHz 
ATV  antenna  was  an  omnidirec- 
tional turnstile  mounted  on  the 
bottom  of  the  package. 

The  total  package  weighed  in  at 
2  lbs*,  1 1  oz  t  and  our  final  lift  from 
the  balloon  was  2  lbs.,  15  oz.  This 
gave  only  A  oz.  of  lifting  force  re- 
sulting in  a  slower-than-planned 
ascent  of  700-800  feet/minute. 

During  the  launch,  the  ATV  an- 
tenna became  damaged  so  that 
two  of  the  elements  on  the  turn- 
stile were  bent  downward  result- 
ing in  deep  fades  as  the  package 
spun  around.  At  2:59  p.m.,  at 
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AMATEUR 
TELEVISION 

ATV   MADE   EASY  WITH   OUR   SMALL   ALL  IN   ONE   BOX  TC70-1 
TRANSCEIVER  AT  A  SUPER  LOW    $299  DELIVERED  PRICE! 

CALL  1-818-4474565  AND  YOURS  WILL  BE  ON  ITS  WAY  IN  24  HRS    (via  ups  surface  in  cont.  usai. 


TC70-1     FEATURES: 

■  Sensitive  UHF  GaAsfet  tuneable  downconverter  for  receiving 

*  Two  frequency  1  watt  p.e.p.  transmitter.  1  crystal  included 

*  Crystal  locked  4+5  mHz  broadcast  standard  sound  subearrier 

*  10  pin  VHS  color  camera  and  RCA  phono  ]ack  video  inputs 

*  PTL  (push  to  look)  T/R  switching 

*  Transmit  video  monrtor  outputs  to  camera  and  phono  jack 

*  Small  attractive  shielded  cabinet  -  7  x  7  x  2.5" 

*  Requires  13<8vdc  @  500  ma.  +  color  camera  current 

Just  plug  in  your  camera  or  VCR  composite  video  and  audio,  70cm 
antenna,  12  to  14  vdcT  and  you  are  ready  to  transmit  live  action 
color  or  black  and  white  pictures  and  sound  to  other  amateurs. 
Sensitive  downconverter  tunes  whole  420-450  mHz  band  down  to 
channel  3,  Specify  439.25,  434.0,  or  426.25  mHz  transmit 
frequency.  Extra  transmit  crystal  add  $15* 

Transmitting  equipment  sold  orrty  to  licensed  radio  amateurs  verified  in  the 
Callbook  for  legal  purposes.  If  recently  licensed  or  upgraded,  send  copy  of 
license.  Receiving  downconverters  available  to  all  starling  at  $59  (TVC-2G) 


WHAT  ELSE  DOES  IT  TAKE  TO  GET  ON  ATV? 

Any  Tech  class  or  tiigher  amateur  can  get  on  ATV.  tf  you  have  a 
camera  you  used  with  a  VCR  or  SSTV  &  a  TV  set,  your  cost  will  just 
be  the  TC70  and  antenna  system.  If  you  are  working  the  AMSAT 
satellites  you  can  use  the  same  70cm  antennas  on  ATV. 

DX  with  TC70-1S  and  KLIvS  440-27  antennas  line  of  sight  and 
snow  free  is  about  22  miles,  7  miles  with  the  440-6  normally  used 
for  portable  uses  like  parades,  races,  search  &  rescue,  damage 
accessmenl,  etc.  For  greater  DX  or  punching  thru  obstacles:  15 
watt  p.e.p.  Mirage  D15N  or  50  watt  p,e,p,  D24N  or  D1010N-ATV, 

The  TC70-1  has  full  bandwidth  for  color,  sound,  like  broadcast. 
You  can  show  the  shack,  home  video  tapes.computer 
programs.repeat  SSTV,  weather  radar,  or  even  Space  Shuttle 
video  if  you  have  a  home  satellite  receiver.  See  the  ARRL 
Handbook  chapt  20  &  7  for  more  info  &  Repeater  Directory  for 
local  ATV  repeaters. 

PURCHASE  AN   AMP  WITH   THE  TC70-1    &  SAVE! 

50    WATT    WITH    D24N-ATV....$499 

All  prices  include  UPS  surface  shipping  in  cont.   USA 


COMPLETE  ATV   STATION 


Your  TV  set 


TC70-1...S299 

ATV  Transceiver 


Your  home  TV  camera 


Mirage     D15N„»,S119 

(optional)  1 S  watts  RF  out. 
Mirage  D24N.....S219 
(oplbnaJ)    50  watts  RF  out. 


KLM  440-27  14dbd  $107 
KLM  440-10X  11dbd  $65 
KLM   440-6X      8.9dbd  $51 


HAMS!    Call  or  write  for  our  full  line  ATV  catalog.,. Downconverter  boards  start  at  only  $39 


CIRCLE  1 12  ON  READER  SERVICE  CARD 


Performs  with  consistent  reliability 
providing  dimmer  controlled 
umination  for  late  night  DX'ing, 


Includes  shipping 
&  handling 


^■'TfCw4 


Credit  card  customers  can  order  by 
phone.  Call:  (313)  231-9373 

Send  To: 
Littlit«?/CAE  Inc. 
P.O.  Box  430 

Hamburg.  Ml  48139 

D  My  check  or  money  order  is  enclosed. 
Charge:   VISA  □      MasterCard  □ 
Accl  No. Exp / 

PLEASE  PRINT  CLEARLY 

Name 

Address. . . 

City. 

State Zip 

Phone (  ) 

Sign  Here 
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about  60,000  feet,  the  ATV  transmitter  quit, 
and  the  2-m  beacon  quit  fairly  suddenly 
around  six  minutes  later,  at  around  70,000 
feet.  One  possible  cause  of  all  of  this  is  burst- 
ing batteries  at  the  near-vacuum  of  that  alti- 
tude. The  balloon  was  followed  by  Jim 
WA8VVW  in  his  Cessna  shortly  after  launch, 
and  was  able  to  optically  track  it  until  4:00 
p.m.,  where  it  was  estimated  to  be  at  an  alti- 
tude of  100,000  feet,  The  ground  crew  was 
able  to  view  the  balloon  with  binoculars  until 
4:30  p.m,  with  the  balloon  appearing  as  a 
bright  star.  After  that,  the  balloon  moved  close 
to  the  sun  and  was  lost  from  view  of  the  ground 
crew  as  it  slowly  drifted  westward.  Due  to  very 
light  winds,  the  balloon  stayed  within  18  miles 
for  over  three  hours;  but  it  was  never  seen 
again  after  4:30  p.m.  It's  hoped  that  someone 
will  Tind  it  during  the  fall  crop  harvest. 

The  439. 25-fvf  Hz  ATV  signal  was  received 
as  far  away  as  Buffalo  by  W2RPO  (290  miles), 
and  in  Chicago  (250  miles)  at  a  P2-P3  level  by 
K9MTE,  KB9FO,  and  others.  Stations  within 
100  miles  reported  varying  signal  strengths  of 
between  P3-P5  with  deep  fading, 
although  W8RVH  tilted  his  ATV  antenna  45 
degrees  which  eliminated  most  of  the  fading. 
Picture  reception  reports  have  been  coming  in 
from  Ohio,  Michigan,  Indiana,  Pennsylvania, 
Illinois,  New  York,  and  Ontario, 

The  2-m  beacon  was  heard  as  far  away  as 
Baltimore  (400  miles)  by  N3AGG,  and  in  St, 
Louis  (400  miles).  The  2-m  range  seemed  to 
follow  the  radio  line-of-sight  formula  1 A  x  vH 


while  the  ATV  range  seemed  to  approximate 
the  optical  line  of  sight  formula  1,2x  v'H.  H  is 
height  in  feet. 

An  interesting  phenomena  occurred 
within  three  minutes  of  launch  at  about 
2,500  feel,  when  the  balloon  passed  through 
an  inversion  layer  and  produced  reception 
in  Cleveland,  Pittsburg,  Detroit,  and  Canada, 
of  a  strong  2*m  beacon  and  ATV  picture 
for  about  1  minute.  Band  conditions  were 
interesting  indeed  as  WA8SAJ  in  Cleveland 
(125  miles)  reported  hearing  both  signals 
as  the  package  was  activated  several  minutes 
prior  to  launch  at  an  altitude  of  three  feet 
off  the  ground,  WB9FOL  received  the  beacon 
8  seconds  after  launch  at  a  distance  of 
110  miles. 

Bill  WBSELK  thanks  all  who  assisted  him 
with  this  project,  and  in  particular  WASHDX 
for  the  use  of  his  barn ,  WA8VY W  for  his  excel- 
lent airplane  tracking.  WB8MSJ  for  working 
out  the  balloon*fifling  procedure,  KA8LWR 
and  WA3USG  for  their  fine  job  in  coordinating 
the  40~m  information  net,  W8VKR  for  his 
equipment  donations,  Spec-Corn  and  WB(5 
QCD  for  donating  the  ATV  antenna  and  solar 
cells  for  balloon  II,  W60RG  of  PC  Electronics 
for  his  technical  support,  and  finally  the  valiant 
efforts  of  the  chase  team  of  N8DOO. 
WA8GAU.  W8RSK.  NR8Q,  and  KA8WLV.  Any 
group  capable  of  looking  through  binoculars 
at  a  tiny  speck  in  the  sky  for  hours  while  lying 
in  a  ditch  filled  with  poison  ivy  has  to  be  dedi- 
cated!] 


Hamsats 
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runs  80  Watts  on  Fuji's  two-meter  uplink  and 
has  two  GaAsFET  preamps  available  for  the 
70-cm  downlink. 

RS-10/11 

More  details  on  the  antenna  configuration 
of  our  newest  hamsats  are  now  available.  As 
reported  in  the  September  column,  RS-i  0  and 
RS-1 1  are  part  of  a  larger  Soviet  spacecraft, 
COSfvlOS  1861.  Four  antennas  on  the  struc- 
ture are  used  for  the  amateur  radio  satellites. 
RS-tO  and  RS-11  each  have  their  own  two- 
meter,  half-wave  verticals,  but  the  other  two 
antennas,  a  ten-meter  ground  plane,  and  a 
15-meter  ground  plane,  are  shared  between 
the  two  units, 

I  have  received  requests  for  a  new  RS-1 0/1 1 
frequency  chart,  The  April  column  presented 
a  preliminary  offering  for  RS-9  and  RS-10. 
This  chart  from  Ron  WA5RON  has  been  up- 
dated and  is  shown  in  Figure  1 ,  The  graphic 
presentation  is  much  easier  to  use  than  a  table 
of  frequencies. 

For  most  satellite  enthusiasts,  desense  has 
been  a  major  problem  for  serious  mode  K 
operation,  which  uses  15  meters  up  and  10 
meters  down.  Two  interim  solutions  can  get 
you  on  the  air  until  the  problem  can  be  com* 
pletely  cured. 

The  first  is  to  choose  a  downlink  frequency 
several  kHz  away  from  other  stations.  Using 
the  chart  in  Figure  1 ,  or  the  table  shown  in  the 
September  column,  calculate  an  uplink  fre- 


quency to  match  with  the  downlink  receive 
frequency  you  are  monitoring.  Calf  CQ  even 
though  you  cannot  hear  yourself  through  the 
satellite  due  to  the  desense  problem.  Since 
calling  in  the  blind  might  put  you  on  top  of 
another  QSO.  it  would  help  if  a  friend  could 
monitor  the  downlink  to  see  if  your  calcula- 
tions are  correct, 

The  second  method  is  to  have  a  friend  not 
only  monitor  your  downlink,  but  also  to  relay  it 
back  to  you.  This  can  be  done  either  by  phone, 
via  two-meter  FM,  or,  for  the  Novices.  220 
MHz  FM.  Two  hams  in  Houston.  W5BKK  and 
KE5IC,  have  tried  this  quite  successfully  with 
mode  K  Robot  operation. 

AMSAT-NA  Technical  Journal 

A  new  publication  is  now  available  from  the 
Radio  Amateur  Satellite  Corporation.  The  Am- 
sat-NA  Technical  Journal,  or  just  "ATJ",  was 
created  to  publish  papers  reporting  findings  in 
the  field  of  low-cost  satellite  design,  construc- 
tion, and  operation. 

The  first  issue,  available  from  AMSAT-NA 
for  a  donation  of  $10.  plus  32  postage  and 
handling,  is  45  pages  long,  printed  on  quality 
paper,  and  contains  no  advertisements.  Some 
of  the  papers  are  quite  technical  but  as  Editor 
Bob  Diersing  points  out.  in  order  to  achieve 
personal  advancement  in  a  technical  field,  it  is 
necessary  to  study  material  that  may  be  far 
beyond  your  level  of  experience  at  the  time 
Figures,  tables,  schematics  and  other  illustra- 
tions are  prominent  in  "ATJ".  Give  this  one 
serious  consideration  for  inclusion  in  your 
hamsat  library. 


Chod  Harris  VP2ML 

PO  Box  4881 

Sanfa  Rosa  CA  95402 

The  XF4DX 
Revillagigerio  expedition 

Has  the  one-man  DXpedilion 
gone  the  way  of  the  spark  gap 
and  coherer?  The  traditional 
DXpedrtioner  was  a  single  opera- 
tor  hopping  from  place  to  exotic 
place,  working  the  multitudes, 
and  moving  on.  Danny  Weil,  Gus 
Browning,  Don  Miller,  and  others 
refined  the  art  of  DXpeditioning, 
now  followed  by  a  small  minority 
of  DXers,  Eric  Sjotend  SM0AGD 
and  San  Hutson  K5YY,  and,  of 
course.  Lloyd  and  Iris  Colvin 
W6KG  and  W6QL  follow  these 
hallowed  footsteps  around  the 
world. 

But  recent  years  have  seen  the 
advent  of  the  luxury  DXpedition, 
The  recent  Clipperton  trips  dem- 
onstrated that  enough  DXers  with 
sufficient  funds  can  activate  some 
of  the  rarest  islands  in  the  world  rn 
relative  comfort  and  safety.  Rath- 
er than  sailing  their  own  boat, 
or  relying  on  local,  unscheduled 
means  of  transportation,  the  Clip- 
perton crew  and  others  have  char- 
tered a  large,  comfortable  yacht 
and  avoided  the  problems  that 
plagued  earlier  Clipperton  DXpe- 
ditioners. 

The  February  XF4DX  DXpedi- 
tion to  Revillagigedo  was  another 
example  of  a  high-tech  (and 
expensive)  approach  to  operat- 
ing from  rare  locations.  Five 
amateurs  from  the  US  and  Mex- 
ico chartered  a  Grumman  G-1 
twin-engine  propjet  (for  al- 
most $17,000)  to  spend  a  few 
days  operating  from  this  Paci- 
fic island. 

The  DXpedition  Begins 

The  group  assembled  in  Mid- 
land Texas,  where  Tiger  Charter 
helped  the  amateurs  load  more 
than  3600  pounds  of  gear,  food, 
and  supplies  into  the  plane.  After 
a  stop  in  Baja.  Mexico,  to  pick 
up  XE1IKP.  the  group  winged 
the  450  miles  west  to  Socorro 
Island,  the  largest  of  the  Revil- 
lagigedo chain  of  volcanic  is- 
lands They  anxiously  circled  the 
small  landing  stnp,  remember- 
ing the  last  Palmyra  DXpedition 
that  crashed  on  the  broken 
runway  on  that  remote  spot.  They 
were  prepared  to  turn  back  and 


Hams  Around  the  World 

cancel  the  DXpedition  if  the  field 
looked  dangerous.  Fortunately 
the  field  was  clear,  and  soon  the 
plane  rolled  to  a  stop  on  a  paved 
parking  ramp. 

The  DXpeditioners  immediately 
began  unloading  their  gear,  and 
started  to  set  up  the  operating 
positions  and  antennas.  Two 
Cushcraft  A-3  tribanders  went 
up  on  push-up  masts,  with  only 
one  minor  problem.  In  their  hurry 
to  leave,  the  amateurs  lacked  time 
to  pre-assemble  and  test  the 
antennas.  When  they  opened 
the  box,  they  discovered  that  the 
center  insulator  of  the  driven 
element  was  missing.  In  the  spirit 
Of  DXpeditioners  everywhere, 
they  sawed  off  part  of  a  broom 
handle,  and  put  the  antenna  on 
the  air. 

For  160  meters  they  erected 
a  Mrnooka  Special  (see  May  1974 
QST  for  details),  The  antenna 
performed  splendidly,  and  helped 
provide  many  Top  Band  Dxers 
with  an  XF4  contact.  An  inverted 
L  for  80/75  meters  and  an  invert- 
ed vee  for  40  and  15  meters  com- 
pleted the  antenna  farm.  Unfortu- 
nately, every  tree  in  the  vicinity 
of  the  airport  had  long  since  been 
converted  into  firewood,  and 
antenna  supports  taller  than 
knee-high  were  sadly  lacking. 
Still,  the  simple  antenna  assort- 
mem  worked  well,  especially  into 
Europe,  where  XF4  ranked  21st 
on  The  DX  Bulletins  1986  most- 


Phofo  A.  With  their  destination  a  thousand  mites  from  the  nearest  Rut  lit*  Shack, 
XF4DX  DXpeditioners  K9AJ.  K9VV,  K4UEE  and  W0RLX  (from  left)  review 
their  equipment  list  one  more  time  before  funking.  (WAHMAZ  photo) 


wanted-countries  list  before  the 
XF4DX  trip. 
Rigs    included    Drake    twins. 


Photo  B,  Nearly  mo  tons  of  radio  gear,  antennas,  food.,  and  supplies  await 
departure. 


ICOM  and  Kenwood  transceivers, 
and  a  Drake  TR7t  followed  by  Al- 
pha and  other  amplifiers.  For  elec- 
tric power,  the  XF4DX  DXpedi- 
tioners packed  three  Yanmar 
dieset  generators,  totalling  almost 
9  kW  of  available  power.  The  gen- 
erators ran  well  on  jet  fuel,  si- 
phoned from  the  tanks  of  the 
Grumman  G-1 .  As  soon  as  the  first 
station  was  connected  up,  XF4DX 
was  off  and  running. 

The  operation  proceeded 
smoothly  for  a  time,  until  some  of 
the  mainland  Mexican  amateurs 
voiced  doubts  about  the  group's 
legal  status  to  operate  on  the  is- 
land. To  avoid  conflicts,  the 
XF4DX  group  elected  to  shut  the 
station  down  for  a  time,  untrl  mat- 
ters could  be  resolved  to  every- 
one's satisfaction.  Unfortunately, 
this  shut-down  coincided  with  a 
holiday  in  Mexico,  adding  an  exlra 
day  to  the  delay  in  re-activating 
XF4DX. 

After  a  tour  of  the  island,  includ- 
ing a  hike  to  the  summit  of  the 
1130-meter  high  central   mouo- 
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Quality,  Perform- 
ance and  Value  ■ 
the  better  Part  of 
Valor! 

Antennas, 
Mounts  and 
Accessories  for 
Land  Mobile. 

From  30  to  900 

MHz 


Pro-am 
...by 


VALOR  ENTERPRISES 

185  W.  Hamilton  St. 
West  Milton.  Ohio  45383 
Call  Toll  Free  : 

1-800*543-2197 
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tain,  the  group  resolved  the  minor 
differences  of  opinion,  and  the 
XF4DX  was  on  the  air  again. 

See  It  On  Video 

Living  conditions  were  primitive 
but  adequate  on  the  airport  park- 
ing ramp,  The  group  siphoned  wa- 
ter from  the  airplane's  tanks,  as 
well  as  fuel  for  the  generators. 
One  evening,  however,  a  strong 
Pacific  storm  sent  rain  sheeting 
into  the  tents.  At  one  point,  more 
than  an  inch  of  water  sloshed 
back  and  forth  in  the  bottom  of  the 
tent,  where  power  leads  hung 
carefully  suspended  above  the 
high  water  mark. 

Soon  (all  too  soont  given  the  in- 
terruption in  operating),  the  group 
had  to  dismantle  the  gear,  pack 
the  pJane,  and  head  back  to  the 
States.  However,  as  the  veteran 
pilots  prepared  the  aircraft  prior  to 
takeoff,  they  noticed  a  split  hy- 
draulic line  that  would  leak  out  all 
fluid,  and  thus  cut  off  all  controls, 
long  before  the  plane  could  reach 
the  mainland, 

The  pilots  conferred,  and  decid- 
ed to  switch  lines  with  the  hy- 
draulic tubing  that  controlled  the 
landing  gear,  Since  that  line  is  on- 
ly used  at  takeoff  and  fanding,  the 
small  leak  wouldn't  drain  the  fluid 
supply.  They  hoped. 

Fortunately  the  flight  back  to 
Cabo  airport  was  without  incident, 
and  the  plane  landed  safely  in 
Baja,  where  replacement  parts 
awaited  their  arrival.  The  DXpedi- 
tioners,  after  a  week  without 
showers  and  four  days  without  a 
cool  drink,  raced  for  the  bar, 
where  they  soon  found  them- 
selves alone,  despite  the  extreme- 
ly crowded  airport! 

Their  problems  didn't  end  with 
their  return  home,  as  the  authen- 
ticity of  the  trip  was  challenged, 
threatening  DXCC  credit  for  the 
contacts-  Again,  the  misunder- 
standing was  quickly  resolved, 
and  XF4DX  was  accepted  for  DX- 
CC credit  in  early  June. 

The  group's  problems  limited 
actual  on-the-air  time  to  only  93 
hours,  but  the  dedicated  DXpedi- 
tioners  made  the  most  of  their 
time,  and  logged  15,110  QSOs,  or 
166  per  hour!  CW  contacts  out- 
numbered SSB  contacts  8700  to 
6400,  with  many  European  and 
more  than  2000  Japanese  QSOs 
included. 

Operators  on  the  trip  were 
K9AJ.  K9VV.  W0LRX,  K4UEE, 
WA8MAZ,  and  XE1IKP,  Oth- 
ers assisting  included  XE1ALD, 
XE1 JAK,  and  many  more.  The  op* 
erators  even  put  together  a  VHS 
videotape  of  their  experiences, 


Pht>tt>  C  At  about  $2 per  QSO,  the  XF4DXtrip  may  well  deserve  the  tinilar  signs 
an  their  chartered  Grumman  G-/  prapjet. 


Photo  D.  K9W  hammers  out  40  meter  CIV  contacts  as  XF4DX,  from  Sorrvca 

Island, 


which  is  available  for  S20  postpaid 
from  Don  Daso  WA8MAZ.  Route  1 
Box  246,  Mt  Holfy  NC  28120. 

Clipperton  boasts  a  serviceable 
landing  strip,  as  do  many  relative- 
ly rare  DXCC  islands.  The  XF4DX 
crew  showed  that  a  small  group 
of  dedicated  DXers  can  activate 


a  rare  one  with  some  timeT  plan- 
ning, and  plenty  of  money,  A 
DXpedition  to  Baker/Howland 
Island  KH1.  for  example,  tacks 
only  a  handful  of  DXers  who 
have  a  few  weeks  and  sev- 
eral thousand  dollars  each  to 
spare 
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VISA-MC 
AMEX-D1SC 


ASSOCIATED  RADIO 

8012   CONSER     BOX  4327 
OVERLAND   PARK,  KANSAS  66204 


BUY  —  SELL  —  TRADE 

ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

OR  ENTIRE  STATION 
Call  91  3/381  -5900 

DISCOUNT  PRICES 

SEND  $2  FOR  CATALOG 
AND  WHOLESALE  LIST 


10  METERS! 


AR-3500 


Multi-Mode 
Ranger 


•  Convenient,  easy-to-use  front  panel 
controls 

•  All  Mode  operation 

■  Svvitchable  noise  blanker  -  highly 
effective  on  ignition  noises 

•  Programmable  scanning  range 

•  Scanning  in  100  Hz,  1000  Hz,  10000 
Hz  and  tOftOOG  Hz  increments 

•  Five  selectable  memory  channels 

•  Split  frequency  operation 

•  Easy-to-read  LED  frequency  display 

•  Available  in  power  outputs  of  30  and 
100  watis 

•  Microphone  and  power  cord  supplied 

RECEIVER 
Frequency  Range  28.000029  9999  MHz 
Growl  Type 

Superheterodyne,  dual  conversion 
Clanfier  Range    -  500  H/ 
SensitivHy  SSB  &  CW  better  than  03  mV  lor 

10  dB  S    N  N  FM  better  lhan  0  5  mV  for 

!2dB  SINAD 
Se  tv         -6dB  -fiOdB 

SSB  CW  2  6  KHz     4  7  KHz 

AM.FM     6  0  KHz      18  KHz 

TRANSMITTER 

Frequency  Range  28  0000-29  9999  MHz 
Tuning  Steps 

TOO  hz.  1  KHz,  10  KHz.  100  KHz,  1  MHz 
Emission  Types 

LSB  USB  CW  AM  FM 
Power  Output  30  wait  Model 

SSB— 25  wails.  AM  FM— 8  watts. 

CW— 30  watts 

Input  12  5  VDC  6A  Max 
Power  Output  100  watt  Model 

SSB— 100  watts      AM  FM— 30  watts 

CW—  1  50  wans 

Input  12  5  VDC  25AMax 

WARRANTY 
Limited  one  year  warranty  by  Clear 
Channel  Corporation  of  Issaquah.  WA, 

30  Watt  Model  -  List  $379 
Special  S319 
100  Watt  Model  -  List  S489 
Special  5409 

PENETRAT0R II  Wideband  Antenna 


•  Frequency  Coverage  25-30  MHz 

•  VSWR  under  1.5  for  2  MHz  bandpass 

•  Rated  1400  watts  RMS.  2800  watts 

•  Two  Lengths  *^33 

Standard  Length     73  inches 
Short  Length  64  inches 

•  Stainless  steel  construction 

•  Standard  3  "     24    stud  type   mtg. 

WE  SHIP  SAME  DAY  UPS—  COD/VISA/MC 


WW 


(619)744-0728 


SM 


COMPANY 

1320  Grand  San  Jftarco* 

California  92069 
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The  BFlying  Horse* 
sets  the  standards 

Continuing  a  67  year  tradition,  we  bring 
you  three  new  CalltJQOks  for  1988. 

The  North  American  Callbook  lists  trie  calls, 
names,  and  address  Information  for  478,000 
licensed  radio  amateurs  in  all  countries  of 
North  America,  from  Canada  to  Panama 
including  Greenland,  Bermuda,  and  the 
Caribbean  islands  plus  Hawaii  and  the 
U.S.  possessions. 

The  International  Call  book  lists  461,000 
licensed  radio  amateurs  in  countries  outside 
North  America,  Its  coverage  Includes  South 
America,  Europe*  Africa,  Asia,  and  the 
Pacific  area  (exclusive  of  Hawaii  and  the 
U<S,  possessions), 

The  1988  Callbook  Supplement  is  a  new  Idea 
In  Callbook  updates,  listing  the  activity  in 
both  the  North  American  and  international 
Catl books,  Published  June  1,  1988,  this 
Supplement  will  include  thousands  of  new 
licenses,  address  changes,  and  call  sign 
changes  for  the  preceding  6  months* 

The  1988  Cahbooks  will  be  published 
December  1,  19B7.  See  your  dealer  or  order 
now  directly  from  the  publisher. 


a  North  American  Callbook 
incL  shipping  within  USA 
tncL  shipping  to  foreign  countries 


d  international  Callbook 
incl,  shipping  within  USA 
incL  shipping  to  foreign  countries 


$28.00 
30.00 


$30.00 
32.00 


a  Callbook  Supplement,  published  June  1st 
incl.  shipping  within  USA  £13.00 

IncL  shipping  to  foreign  countries        14.00 

SPECIAL  OFFER 

□  Both  N.A.  &  International  Callbooks 
incl+  shipping  wtthln  USA  S5S.00 

incL  shipping  to  foreign  countries       60-00 

************ 

Illinois  residents  please  add  6^%  tax. 
All  payments  must  b©  in  U.S.  funds. 


lltook 


INC 


RADIO  AMATEUR 

caiiooo 

Dept.     B 

925  Sherwood  Dr,f  Box  247 

Lake  Bluff,  IL  60044,  USA 


Telr  (312)  234-6600 
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GIVE  YOUR  EARS  A  BREAK! 

(And  the  XYL's  too!) 

T^e  AUTO-KALL  AK-10  is  a  DTMF  selective  calling  unit  It  connects  to  tfte 
external  speaker  jack  oft  yout  VHF/UHF  fM  tTanscetver,  scanner,  elc  Your 
speaker  remains  srlenl  until  someone  sends  your  personal  3-digil  Touch-Tone* 
code  Tha  i  means  you  ( and  ine  XV  L ' )  don't  have  to  I  isten  to  al  I  the  chat  ter  all  t  he 
Time  But  it  someone  wants  to  reach  you  they  can  Great  for  families  with  two  or 
more  hams  aciivation  of  emergency  nets  etc  V  R/l  A  Q 

FEATURES  AHIHO 

•  Completely  assembled  and  ready  lo  use  vi   EvIHL 

*  Easy  selling  uf  your  persona!  code  in  seconds  with  small  rotary  switches  No 
jumpers  to  sotder 

#  Speaker  resets  automatically  to  silentslandby  and  leaves  red  LED  on  To  lei  Plus  S3  00  shipping  &  handling  ^^? 
you  know  someone  called  if  you  were  away  from  the  rig.                     VHMVV>A<  i,,JAef  5lJppt*  arK*  auclio  p*,tch  c<!f(3  incindeo 

*  8-15  VOC  CMOS  circuitry  provides  f or  low  current  operation              mm  Motron  Electronics 

•  Bui-inn  speaker  Entemal  speaker  jack  atso  pfovided  695  W  21  st  Avenue 

•  Measures  only  Ittx 3 x  5^  inches      *  Decodes  all  16  digiis             I*-")  Eugene,  OR  97405 

•Toucfi-Tnitt  is  Erattemaik  ol  AT&T                                   ^  '-  '  S03- 687-2 118 


AuTO-KALL  AK-10 

1M^  S7995 
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PACKET  WITHOUT  MESS! 
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SPECIALIZED  COMMUNICATIONS 
FOR  TODAY'S  RADIO  AMATEUR! 


~i 


If  you  are  ACTIVE  in  FSTV 
SSTV,  FAX,  OSCAR,  PACKET, 

RTTY,  EME,  LASERS, 
or  COMPUTERS,  then  you  need 


1 1 


SPEC-COM !" 


Published  10  Times 

Per  Year 

By  WBOQCD 

(Serving  Amateur  Radio  Since  1967!) 


40  Pages  per  issue.  Loaded  with  News,  Articles,  Projects,  and  Ads. 
SIGN  UP  TODAY  AND  GET  3  BACK  ISSUES  "FREE"! 

Join  our  growing  membership  at  the  regular  $20  per  year  rate  and  we  will  send  you  3  back 
issues  (of  your  choice)  absolutely  "free"!  We  atso  have  2  and  3  year  discounts  at  just  $36 
and  $56.  Foreign  surface  and  air  mail  subscriptions  also  available,  please  write  for 
details.  Add  $2,00  f or  a  sped  aM  9-year  "master  article  index"  issue,  Allow  2-3  weeks  for 
your  first  issue.  Special  TRS-B0Ct  Commodore  64,  Apple,  IBM  Software  Catalog  Available! 


1  WS4^ 


THE  SPEC-COM  JOURNAL 

P.O.  BOX  H, 

LOWDEN,  IOWA  52255 


I 


Credit  Card  Orders  (5tt  added! 


L 


Iowa  Residents  Add  4%  Slate  Sales  Tax 
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•Repeaters 

•Links 

•Remote  Base 

•VHF.UHF 

•Receivers 
•Transmitters 

•Antennas 


MAGGiORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Hi  Pro 


►Standard  and 
Computerized 
Controllers 
Standard  and 
Computerized 

Auto  Patches 
Duplexers 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Ht  Pro    E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEtvm  TRANSMITTER.  COR.  FRONT  PANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MQUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER- PURCHASE  ADD  ON   THE  ADD  ONS  ARE-HIGHER  POWER,  1 10/220  VAC  POWER 

SUPPtX  IDENTIFIER,  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS.  tN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  UNKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC 
AN  EXTENSION  PAN6L  £  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  UGHTS  AND  INDICATORS  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  1 9382  Phone  (21 5)  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


VNEL_U.    t     ^AKl>i2E/M*\     £AHT  I    V 


ten?? 
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RIAL  VIEW 


Arliss  Thompson  W7XU 

7314  SW  28th  Ave, 

Portland  OR  $7219 


BROADBAND  30m  ANTENNAS 

Eighty  meters  *s  one  of  our  most 
popular  HF  bands.  It's  also  our 
widest  in  percentage  terms.  This 
latter  point  can  cause  difficulties  if 
you  enjoy  operating  at  both  ends 
of  the  band  but  are  using  a  coax- 
fed  single-wire  dipole  and  a  typi- 
cal solid-state  transceiver.  The 
problem  that  arises  is  that  the  or- 
dinary 80-meter  dipole  is  too  nar* 
rowbanded  to  present  an  swr  of 
2: 1  or  less  over  a  bandwidth  of  500 
kHz.  Therefore,  your  transceiver 
output  begins  of  fold  back  as  you 
stray  very  far  (typically  more  than 
±125  kHz)  from  the  resonant  fre- 
quency of  the  antenna, 

One  solution  is  to  use  a  trans- 
match  to  couple  the  transceiver  to 
the  antenna  system,  but  doing  so 
compromises  your  ability  to  make 
rapid  frequency  excursions  with 
your  no-tune  transceiver.  Another 
possibility  is  to  replace  that  single- 
wire  dipole  with  a  broadbanded 
antenna.  What  follows  are  some 
examples  of  relatively  simple 
broadbanded  antennas  that  will 
allow  you  to  operate  over  most,  if 
not  all,  of  the  80-meter  band  while 
using  a  coaxial  transmission  line 
and  no  tuner. 

Two  dipoles  mounted  at  right 
angles  to  one  another  and  cut  for 
opposite  ends  of  the  band  (Figure 
1 )  can  produce  a  broadbanded  re- 
sponse. Logan  claimed  an  swr  of 
2:t  or  less  from  3.5  to  4  MHz  for 
such  an  antenna,  with  dipole  1 
resonant  at  3. 56  MHz  and  dipole  2 
resonant  at  3.94  MHz.1  If  you  have 
the  room  to  mount  two  80-meter 


DIPQLE  I 

TUNED  TOP,  (Fl<Frn) 


Fm  = 


F,  +  F2 


PERCENT 

DIPOLE 

"STAGGER" 


Fm 


x  100% 


Antenna  Update 

halfwave  dipoles  at  right  angles  to 
one  another,  this  is  an  easy  way  to 
improve  the  swr  bandwidth  of  your 
80-meter  antenna  system. 

A  somewhat  similar  wideband 
antenna  credited  to  ZS6ZO  uses 
two  dipoles  cut  to  the  center  of  the 
band  and  fed  90  degrees  out  of 
phase  from  one  another  via  a 
quarter-wavelength  phasing  tine 
(Figure  2).  3  Once  again,  the  two 
dipoles  are  mounted  90  degrees 
apart.  The  reported  bandwidth 
with  this  antenna  was  approxi- 
mately twice  that  of  a  single  dipole 
alone,  thereby  covering  most  of 
the  80/75-meter  band. 

What  is  probably  my  favorite 
in  this  class  of  antennas  is  one 
that's  been  around  for  a  long  time: 
the  cage  dipole  (Figure  3).  This 
uses  several  wires  to  simulate  a 
conductor  of  large  diameter.  In- 
creasing the  conductor  diameter 
produces  an  antenna  whose  reac- 
tance (and  swr)  varies  less  with 
changes  in  frequency  than  it  does 
with  a  "skinny"  antenna  3  The  in- 
creased diameter  also  means  that 
these  antennas  are  shorter  than  a 
single-wire  dipole  tuned  to  the 
same  frequency.  For  instance,  a 
cage  dipole  thai  I  used  for  a  num- 
ber of  years  had  4  conductors 
spaced  2  feet  apart  and  was  1 1 7" 
long.  Mounted  80  feet  above 
ground,  it  was  resonant  at  3800 
kHz  and  provided  a  2:1  or  better 
match  across  the  band.  Harbach. 
using  a  115'  antenna  with  4  con- 
ductors spaced  approximately 
4  feet  apart,  reported  similar 
results. 

When  assembling  a  cage  dipole 
you  must  make  allowance  for  the 
increased  wind  area  relative  to  an 
ordinary  dipole— you  now  have  3 
or  more  wires  plus  spreaders— so 
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Fig.  2.  The  80m  wideband  anten- 
na atZSSZOr  Two  dipoles  spaced 
90  degrees  apart  are  fed  90  de- 
grees out-of-phase  with  an  electri- 
cal quarter-wavelength  intercon- 
necting line^  Shields  of  lines  are 
all  soldered  together  at  dipole 
feedpoint  and  connected  to  adja- 
cent antenna  sections. 

plan  accordingly  when  choosing 
wire  and  insulators  I  used  #14 
wire  for  my  antenna,  and  expen- 
enced  no  mechanical  failures. 
The  spreaders  were  fashioned 
from  some  Plexigfas™  that  I  had 
on  hand  at  the  time  However, 
they  could  be  made  of  wood  or 
PVC-  Conductors  such  as  angle 
aluminum  have  also  been  used  for 
spreaders,  although  some  claim 
that  doing  so  increases  the  anten- 
na Q  and  hence  markedly  de- 
creases bandwidth.5 

Attempting  to  erect  a  cage 
dipole  in  an  area  cluttered  with 
underbrush  and  overhanging 
limbs  can  be  a  nightmare  (trust 
me,  I've  tried  it),  but  If  you  can 
suspend  one  wire  near  ground, 
build  the  remainder  of  the  anten- 
na around  that  wire,  and  then  pull 
the  complete  assembly  into  po- 
sition, the  task  is  not  especially 
difficult. 

Another  dipole  cousin  is  the  fan 
dipole.6  As  can  be  seen  in  Figure 
4,  each  side  of  a  fan  dipole  con- 
sists of  two  arms  55  feet  long, 
spaced  12  feet  from  one  another 
at  the  ends,  and  joined  at  the  cen- 
ter. The  antenna  is  110  feet  long, 
causing  it  to  have  a  capacrtive  re- 
actance on  80-meters.  To  com- 
pensate for  that  reactance,  a  reac- 
tance of  opposite  sign  (ue.f  an 
inductor)  is  connected  across  the 
antenna  terminals  (see  Figure  4 
for  details).  This  procedure  also 
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jt-T, 
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Fig.  4.  Broadband  fan  dipole  for 
80m.  Wires  may  be  either  in  the 
horizontal  or  vertical  plane.  The 
inductive  reactance  (XJ  is  64 
Ohms.  At  80m.  L  =  2.7  uH;  this  is 
achieved  by  winding  8- 1/2  turns  of 
012  wire  around  a  2" -long,  2^-di- 
ameter  tube. 

transforms  the  resistive  compo- 
nent seen  at  the  antenna  to  ap- 
proximately 50  Ohms. 

W7JS,  has  his  own  version  of  a 
wideband  dipole  for  80-meters 
(Figure  5}/  As  yoo  can  see  in  the 
illustration,  he  uses  five  equal 
length  wires  connected  in  parallel 
for  each  leg  of  the  dipole.  The 
wires  are  spaced  approximately 
2  feet  apart  with  no  spreaders  be- 
ing used.  W7IS  claims  an  swr  of 
less  than  2:1  over  the  80-meter 
band  with  this  antenna.  Although 
he  used  a  1:1  balun  at  the  feed- 
point  of  this  antenna,  I  suspect 
that  it  would  work  equally  well  with 
direct  coax  feed. 

The  discone  and  conical  mono- 
pole  (Figures  S  and  7)  are  two 
wideband  vertically-oriented  an- 
tennas that  not  only  covers  all  of 
the  80/75-meter  band  with  a  low 
swr,  but  works  well  over  several 
adjacent  amateur  bands.  Their 
shortcoming  is  that  they  take  up 
considerable  real  estate  when  de- 
signed for  the  tower  HF  bands, 
Due  to  their  limited  application,  in- 
terested readers  are  referred  to 
the  ARRL  Antenna  Book  (edition 
13)  and  an  article  by  Stan  Gibilis- 
co  W1GV74  in  the  May  1985  issue 
of  73  for  further  details. 

The  antennas  discussed  above 
certainly  do  not  constitute  an 
exhaustive  list  of  the  wideband 
antennas  that  can  be  used  on 
80-meters.  However,  they  do 
provide  some  examples  of  how 
you  can  erect  an  antenna  that 
yields  a  relatively  tow  swr  over  the 


Fig,   1.  Top  view  of  the  broadband  stagger-tuned,  crossed  dipole 
antenna. 


Fig,  3,  Cage  dipole.  The  spreaders  are  spaced  at  10-15'  intervals- 
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Ftg,  5.  W7t$'s  $0m  wideband 
dipole. 

3.5  to  4-MHz  range .  And  dort*t  for- 
get that  these  antennas  can  a  (so 
be  scaled  for  use  on  the  other  am- 
ateur bands  that  have  relatively 
large  bandwidths,  such  as  160 
and  40  meters.  So,  give  one  of 
these  antennas  a  try  and  free 
yourself  from  antenna-tuner  slav- 
ery. I'm  interested  in  hearing  how 
they  work  for  you  and  what  new 
ideas  readers  have  for  these  (and 
other)  antennas  ST 
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Fig.  7.  The  conical  monopote  antenna.  At  &,  top  view  shows  the  dimen- 
sions for  $.5*14  MHz.  At  C  is  shown  the  side  view  of  the  conical 
monopote  at  section  A- A  Note  that  the  grounding  stubs,  b,  connect  to 
the  short  radial  wires,  a.  Wires  c  run  up  the  sides  of  the  supporting  pots, 
which  is  unguyed. 
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Pipo  Commumea- 
uoni  Has  The  Key- 
board Thai  Is  Used 
Wilh  The  Collins 
KWM  380  For 
Remote  Erttry. 

KEYBOARD  MOUNTING  f  RAME  &  SHIPPING  525 

To  know  more  about  our  Touch- Tone'  Encoder* 

CALL  OR  WRITE  FOR  FREE  CATALOG  A 

INFORMATION  GUiOE 
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DEN-TRONICS 

Amateur  Radio  &  Computers 

6102  Deland  Road  •  Flushing,  Ml   49433 

(513)  659  1776 


"YOUR  PACKET  CONNECTION" 

•Centronics  •  AEA 

Terminal  programs  for 
popular  computers: 

Software  K  o  ntr  on  I  os  Software 
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MBA-TOR 

SWL  TDCT 

Hamsoft 

APPLE 

IBM 

Amlof 

H-89 

DO-64 

Ham  Tex 

DDX-6-d 

Amtorsort 
Supertap 

I  learned  all  of  my  code  and  theory  while 
driving  to  and  from  work,  it  was  easy/* 

II  you  don't  have  time  to  read  books  &  lake  notes  at 
home  (or  the  theory  exams  or  spend  hours  copying  cocn* 
practice  you  can  learn  mem  by  simply  listening  at  youi 
leisure  You  will  learn  not  only  the  e*acr  questions  and 
answers  m  you r  test  but  the  detailed  iheory  DeHmti  each 
one  You  will  thoroughly  understand  what  you  are  being 
asked  and  why  ihe  answer  is  tarred 

New  Novice,  New  Technician  /General,  Advanced,  Extra. 
Theory  courses  on  audio  cassettes   S19  95  ea 

Learn  code  non  slop  a  If  tfte  way  from  scratch  through 
Novice  to  Extra  class  speed  (0  to  23  words  per  minute) 
with  one  course  Code  is  reamed  at  a  high  rate  wilh  wide 
spacing  between  characters.  A  completely  structured 
course  which  will  take  you  in  easy  steps  to  your  license 
class  speed  Simply  listen  at  your  leisure 

Code  course  on  audio  cassettes    S19  95 
VEC  type  code  General  or  Extra  turn  iipe  C90  57  95  ea 

Shipping  J  00  per  theory  or  code  course.  Exam  tapes 
Si  00  Check.  M0.  Visa  or  MC  Courses  shipped  same 
day  received 

AMATEUR  RADIO  SCHOOL  KB6MT 

Jerry  Ziliak  KB6MT  (7  years  instructing  students) 

2350  Rosalia  Drive.  Dept  B,  Ftiilerton.  CA  92635 

(714)  990-8442 


$1,000,000 
IN  EXTRA  SALES 


YOU  CAN'T  AFFORD  NOT 
TO  BUY  THIS  VIDEO! 

Wayne  Green  explains  how  your  business 
can  generate  an  extra  $1 ,000,000  in  sales. 
You'll  get  step-by-step  instructions  on 
the  intelligent  use  of  public  relations  as 
well  as  many  tips  from  Green's  35  years  of 
expertise  in  the  publishing  world. 

To  order  send  §99  (check  or  MC/VISA)  to: 

Wayne  Green  Enterprises,  Inc. 

WGE  Center 

Peterborough,  NH  03458 

or  call  1-603-525-4201  x522 


CIRCLE  2SS  ON  READER  SERVICE  CARD 


CIRCLE  231  OH  READER  SERVICE  CARD 


CIRCLE  103  ON  READER  SERVICE  CARD 
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ARTER  fN' BUY 


for  info.  Bob  Kozlarek  WA2SQQ,  69  only  $30CWweek.  Details:  Chod  Harris 
Memorial  Place.  Elmwood  Park  NJ  VP2ML  Box  4681-7,  Santa  Rosa,  CA 
07407.  BNB581  95402  BNB618 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock.  W4BPD  QSLs,  PC 
Drawer  DX,  Cordova  SC  29039. 
BNB260 

THE  OXERS  MAGAZINE.  Up-to-dale, 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4SPD,  OX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor- 
mal son  today,  PO  Drawer  DX.  Cordova 
SC  29039,  BNB261 

XEROX  MEMORYWRITER— parts, 
assemblies,  boards,  manuals.  Free 
help  with  service  problems  W6NTH, 
Box  250.  Benton  AR  72015  (501)  776- 
0920.  BNB404 

HAM  TRADER  YELLOW  SHEETS,  in 
our  24th  year.  Buy.  swap,  seli  ham-ra- 
dio gear.  Published  twace  a  month  Ads 
quickly  circulate— no  long  wait  for  re- 
sults. SASE  for  sample  copy  $12  for 
one  year  (24  issues).  PO  Box  2057. 
Glen  Eltyn  IL  60138^057.  BNB412 

QSL  CARDS— Look  good  with  top 
quality  printing.  Choose  standard  de- 
signs or  fully  customized  cards.  Better 
cards  mean  more  returns  lo  you.  Free 
brochure,  samples.  Stamps  appreciat- 
ed, Chester  QSLs,  Depl.  A,  310  Com- 
mercial Emporia  KS  66801 .  BNB434 

LEARN  CODE  on  your  IBM  PC  (or 
compatible),  Commodore  C-64/128, 
CODE-PRO  takes  you  from 
no  knowledge  to  proficient 
copy.  Specify  computer.  $10  plus  S2 
s&h.  Trio  Technology,  Dept.  861,  PO 
Box  402.  Palm  Bay  FL  32906  BNB490 

POST  CARD  QSL  KIT— Converts  post 
cards,  photos  to  QSLs!  Stamp  brings 
circular  K*K  Labels,  PO  Box  412,  Troy 
NY  12181-0412.  BNB498 

CODE  PROGRAMS,  Apple/C-64  37 
Modes,  Graphics,  Lessons.  Wrdprcsr, 
eta  LARESCO,  POB  2018.  1200  Ring 


Roadt  Calument  Cily,  IL  60409 
(312)891-3279,  BNB507 

VIOEOCIPHER  DESCRAMBLING 
MANUAL— 115  Dp  — $27.45  ppd.  Oak 
Orion— 77  pp.— $22.45  ppd  Satellite 
catalog  $2.  Microsomes,  PO  Box  2517- 
Lr  Covina  CA  91722-  BN8513 

COMMODORE  CHIPS.  Authorized 
Distributor.  Factory  Fresh.  #6526/ 
6510-59,95,  06581^12.85,  06567- 
$14.75,  #8701-$7,15.  PLA/82S100- 
S12.50,  901225/226/227/229*510,95 
and  many  others.... Heavy  Duty  Power 
Supply  for  C64-$27,95..Calt  Toll  Free 
800-248-2983  (outside  NY)  Of  914-356- 
3131  Kasara  Microsystems.  Inc.  33 
Murray  Hill  Drive,  Spring  Valley,  NY 
10977,  BNB529 

SMART  BATTERY  CHARGER  forgsll- 
cefls  or  lead  acid  batteries,  by  Warren 
Dion  W1BBH.  See  June  1987  QST 
Magazine  for  circuit  details.  Complete 
kit,  nothing  'else  to  buy,  only  $49  95 
plus  $3.50  s/h.  Order  *15G-KIT.  A&A 
Engineering,  2521  West  La  Palma, 
Unit  K,  Anaheim  CA  92801  (714)  952- 
2114.  BNB531 

HAM  RADIO  REPAIR,  all  makes,  all 
models.  Robert  Hall  Electronics,  PO 
Box  8363.  San  Francisco  CA  94128 
(408)-729-8200.  BNB558 

CUSTOM  LEATHER  RADIO  CASES 
for  all  makes  of  HTs/scanners,  Free 
info.  Alexander,  Box  1556.  Kitchener 
Ontario  N2G  4P2  Canada.  BNB577 

53-220  OWNERS1— Enhance  perfor- 
mance— add  new  features,  1 1  step-by- 
step  mods  which  include:  tuned-input 
6-artd  1 60-meter  operation,  heavy -du- 
ly power  supply  mods,  full  QSK  opera- 
tion, solid-state  btas  control,  and  many 
more.  Source  of  parts  included.  One 
lime  50%  rebate  for  new  mods  submit- 
ted and  two  free  updates.  10  pages  of 
tech  info  on  the  3-500Z,  Order  today — 
$10  per  copy  plus  S1  postage.  SASE 


r 


Barter  W  Buy  adverting  must  pertain  to  ham  radio  products  or  services 

DIndivldual  (noncommercial) - 25c  per  word 

Commercial . ,  „ . .  *«  60c  per  word 

Prepayment  required.  Count  only  the  words  in  the  text  Your  address  is 
free,  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  nexl  available  issue,  Please  print  dearly  or 
type  (double-spaced). 


1 


No  discounts  or  commissions  are  available  Copy  rousi  be  received  in 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Suzanne  Des  Rochers 
Barter   N'  Buy,  73  Magazine.  WGE  Center.  Peterborough  NH  03458. 


COMMODORE  REPAIRS.  We  are  the 
largest  Authorized  Service  Center  in 
the  country  and  we  repair  your  Com- 
modore computer  within  3  to  4  days, 
(Our  prices  are  low;  eg.  C64*$39,95), 
New  ROMS  just  received  tor  updating 
C-128/1 571 ,  A  MUST.  C64  Power  Sup- 
ply $27.95  Call  Toll  Free  800-642- 
7634  (outside  NY)  or  914-356-3131. 
Kasara  Microsystems,  Inc.,  33  Murray 
HiM  Drive.  Spring  Valley.  NY  10977. 
BNBS87 

WANTED:  Lafayette  PrivaCom  3C, 
525,  625,  or  GE  581 38  RADIO,  2053 
Mohave  Dr.t  Dayton  OH  45431. 
BNB589 

CHRISTIAN  INVESTIGATOR  NET 
Write  N9FAQ  Blau,  1 127  West  Hwy  20. 
Michigan  City  IN  48360-  Three  Stamps, 
please.  BNB590 

WANTED:  Military  radios  and  related 
equipment.  Circa:  WW  IL  Command 
and  Field  Issue  ARC-2,  BC375. 
BC223f  Etc,  Complete  Collections  or 
Single  Sets,  Contact:  KA1GON;  (617) 
396-9354  or  write  501  Mystic  Valley 
Pkwy,  Medford  MA  021 55.  BNB595 

COMMODORE  123/64  OWNERS- 
Pass  your  Code  Examl  Novice  through 
Extra.  Random  QSO's,  Random 
Groups.  More  Ham  Programs  Avail- 
able. 12- Volt  power  supplies  for  Vic-20, 
C-64.  C-12B,  and  lie  12- Voll  Monitors. 
Send  for  free  flyer.  THE  PEGASUS 
PROJECT.  PO  Box  10079.  Fairbanks 
AK99710.  BNBG08 

MARCO:  Medical  Amateur  Radio  Cou- 
eilr  operates  daily  and  Sunday  nets. 
Medically  oriented  amateurs  (physi 
clans,  dentists,  veterinarians,  nurses, 
therapists,  etc.)  invited  to  join  For  in- 
formation, wrtie  MARCO,  Box  73T$f 
Acme.  PA  15610  BNB612 

VOICEGATE   COMMUNICATIONS 

NOISE  REDUCTION— Our  exclusive 
"dynaspan"  noise  reduction,  audio 
gated  squelch,  2  notch  &  1  peak  active 
filter,  automatic  tape  recorder  active- 
tor  audto  amplifier,  and  more!  See  the 
Bob  Grove  review  in  the  5/87  issue  of 
Monitoring  Times.  An  SASE  gets  you 
our  free  brochure  or  send  $3.50  (credit- 
ed toward  purchase)  and  we'll  include 
our  demonstration  cassette.  Voicegate 
$1 09,95.  Power  pack  $9.95  JABCO 
ELECTRONICS,  Rt,  Box  386.  Alexan- 
dria. IN  46001 .  BNB61 3 

KENWOOD  430S  owners  only!  Stop 
Scan  automatically  resumes  the  scan 
AFTER  the  transmission  finishes1 
SASE  for  free  brochure.  Kit  Si  9  95.  As- 
sembled $29  95,  JABCO  ELECTRON- 
ICS. Rl.Box  386.  Alexandria,  IN 
46001   BNB614. 

WANTED:   DRAKE  R7A  RECEIVER 
W/MANUAL  MS7.  Tony  Ficarra,  144 
Gladstone  Avenue,  Woifong.  NSW, 
Australia  2500.  Phone  (042)  292573 
BNB615 


SCARA  INDOOR  HAM  RADIO  AND 
COMPUTER  FLEA  MARKET.  Sunday 
November  1 5. 1987  at  the  North  Haven 
Park  and  Recreation  Center,  7  bnsley 
Street,  North  Haven,  CT.  Sellers  ad- 
mitted at  7  a.m..  Buyers  from  9  a.m.  to 
3  p.m  Tables  are  Si 0.00  in  advance, 
$15.00  at  the  door.  General  admission 
$2.00  per  person.  Talk-in  on  146.01/ 
.61  Reservations  for  tables  must  be 
received  with  check  by  November  4. 
I9B7.  and  NO  reservations  by  phone, 
For  information  or  reservations. 
SASE.  to;  SCARA  FleamarkeL  P,0. 
Box  81 .  North  Haven,  CT  06473  or  call 
between  7  p.m.  and  to  p.m.  Brad  at 
(203)  265-6478.  BNB620 

CAN  YOU  GET  ON  THE  CLASS- 
ROOM NET?  Come  to  7.238  at  1200 
UTC  daily  or  21.395  later  m  the  day.  ft 
you  can't  work  WB2JKJ  and  the  Crew 
at  Junior  High  School  22  on  Manhat- 
tan1 s  Lower  East  Side  at  these  times 
we  may  never  gel  to  know  you  or  re- 
ceive  your  QSL  Don't  be  shut  out  of 
our  QSL  OF  THE  WEEK  AWARD  con- 
test Don't  miss  out  on  making  lots  of 
new  friends  and  learning  about  the 
most  exciting  use  to  Ham  Radio  in  edu- 
cation today.  Send  a  card  now  via  the 
callbook.  You'll  be  glad  you  did. 
BN3621 

CASA  MARCONI,  INC.  Pre-owned 
communications  equipment.  We  do  re- 
pairs CASA  MARCONI,  INC.,  7189 
SW  8lh  Street.  Miami,  FL  33144.  (305) 
264-8443.  BNB623 

SUPERFAST  MORSE  CODE  SU- 

PEREASY.  Subliminal  cassette.  $10 
LEARIsl  MORSE  CODE  IN  1  HOUR. 
Amazing  new  supereasy  technique 
$10.  Both  $17  Mo neyback  guarantee 
Free  catalog-  SASE  Bahr.  Depl  73-7, 
2549  Temple,  Patmbay,  FL  32905 
BNB624 

HOMEBREW  PROJECTS  UST  SASE 
WB2EUF.  Box  708.  East.  Hampton. 
NY  11937.  BNB626. 

■QSLs  &  RUBBER  STAMPS-TOP 
QUALITY!  States,  World  Maps,  USA, 
Key,  Shuttle.  Globe  QSLs.  Report 
Form  Rubber  Stamps.  More!  Sample 
Pack — 50  cents — Eobert  Graphics  0- 
7t  Box  70.  Weslerville.  OH  43081" 
BNB627 

DEAD  BATTERY  PACK???  NiCd  celts 
/  Inserts  /  Rebuilding  AA  Si  60,  (Wf 
tabs  SI. 75)  2/3AA  270MAH  $1  95,  2/ 
3af  450MAH  $2,45,  Replacement  in- 
serts, less  wires:  ICOM  BP-2  $17.95. 
BP-3  (standard)  S16.95  BP-5  $23,95. 
Kenwood  TR-24O0/PB  24  $18.95.  PB- 
25  $22.95,  PB25H  $24.95,  Tempo:  Si/ 
270mah  $19  95,  Si  2.4,5/450mah 
$22.95.  Azden  300  St 8  95.  Others. 
SASE,  Info/rebuild  quotes  In  PA  add 
6%.  Add  $2.00  S&H/order.  CUNARD 
ASSOCIATES,  RD  6,  Box  104,  Bed- 
ford, PA  15522.  BNB628 


DX  ADVENTURE  ON  MONSERRAT       ANTENNA  TRAPS  designed  quickly 
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and  accurately  with  your  computer. 
Sand  $10.00  for  APPLE-! I  program 
disk  and  manual  t  SASE  for  more  infor- 
mation. WIHUET  119*7  Buckland  SI.P 
Plantsville,  CT 06479.  BNB630 

WIND  SPEED  INDICATOR— Ham 

weather  observers;  build  your  own 
anemometer  from  easy  to  locate  parts. 
Easy-to-follow  instructors  Send  $5  to 
:  Worth  Wind  Ideas,  P.O.  Box  635, 
Menomonie,  Wl  54751-0635  BNB631 

LAYMAN'S  CHRISTIAN  INVESTIGA- 
TOR NET.  Thought-provoking  com- 
mentaries and  recent  discoveries. 
Monday  7:30  CST  0030  UTC  3860  for 
information  write  Albert  Blau  1T27 
West  Hwy  20.  Michigan  City,  IN  46360 
3  Stamps  Pi  ease.  BNB632 

FREE:  SelMwant  list.  WA6GER,  3241 
Eastwood  Rd  ,  Sacramento.  CA 
95621 .  BNB633 

BACK  ISSUES  73  RARE  PRICE 
SALE.  1 977  to  1 986,  Each  twelve  issue 
vol  urn n  costs  550.  plus  $3  postage. 
Send  check  or  money  order  to  A.E. 
Fant,  WB5WAF/DA1FT,  Schwelnfurt 
American  JHS,  APO  NY  NY  09033. 
Hurry,  I  need  the  space.  BNB634 

EDN  MAGAZINES  WANTED  (1975- 
1986).  Call  collect  519-742-4594  after  6 
p.m.  Eastern  Time,  8NB635 

SAT  TRAK  II  -A  complete  advanced 
Self-contained  satellite  tracker  with  AZ/ 
EL  rotor  control.  Enter  Kepterian  Data 


once  via  RS-232  with  terminal  or  com- 
puter. Memory  for  12  satellites.  Accu- 
rate. Solid  state  AZ/EL  drive.  Available 
from  ADR,  P.O.  Box  10184.  Sarasota. 
FL  34230  81 3-378-3410.  BNB636 

NEW  ANTENNA  DESIGN  delivers  30 
dB  gain  over  a  dipoJe.  Brochure  $1. 
complete  plans  $3.,  postpaid.  Bob 
Christie,  KR2F,  P.O.  Box  69.  Queens 
Village  Station,  Jamaica.  NY  11428. 
BNB637 

WANTED  TO  BUY:  Sony  CRF  320A  or 
330K  (with  tape  recorder)  short  wave 
receivers.  Contact  Mathew  Wolf  713- 
871-9000.  BNB638 

[COM  SUPER  NlCd  BP-7S,  13.2  V, 
900mA,  double  the  capacity  of  the 
ICOM  BP-7.  for  IC-0^03^04AT  5W  out- 
put. Super  ICOM  BP-SS.  9.6V,  1200 
mA  for  50%  more  capacily  than  the 
ICOM  BP*8,  for  IC-2/3/4AT  and  IC*Q2/ 
03/04 AT  Both  are  base  charge  only 
using  BC-35.  Either  7$  or  8S  $65  +  S3 
shipping.  Send  SASE  for  list.  NiCd 
BATTERY  PACKS  -  Exact  replace- 
ment FNB-2  NiCd  packs  for  Yaesu  FT- 
207/FT-208  with  case,  $24  -  S3  ship- 
ping Kenwood  24/25/2600  inserts. 
(COM  BP-2.3.5,7.8  inserts  and  packs, 
Wilson,  Tempo,  Santee  and  many  oth- 
er inserts  and  cells  also  available. 
Cordless  Telephone  replacement 
packs  available  for  all  manufacturers 
Replacement  fitnium  pack  for  IBM-AT 
Computer  $20  +$3  shipping.  Send 
SASE  for  list.  Periphex,   149  Palmer 


Road,  Southbury,  CT  06489.  203-264- 
3985.  BNB639 

QUALITY  QSL  CARDS  and  rubber 
stamps.  Send  $,39  postage  or  SASE 
for  samples.  New  stock  designs  or  cus- 
tomer cards  from  your  bfack  ink  art- 
work. Sandollar  Press,  P.O.  Box 
30726,  Santa  Barbara.  CA  93130. 
6NB64D 

TEN-TEC,  NOW  SHIPPING  NEW 
boxed  U.S.A.  made,  latest  factory 
models  561  Corsair  II,  525D  Argosy  II, 
and  Century  22  transceivers,  RX  325 
general  coverage  receiver,  model 
2510  mode  B  satellite  station,  TT920 
air  band  handheld  transceiver,  model 
229 B  2  kW  antenna  tuner,  model  425 
Titan  1.5  kW  linear  amplifier  plus  ac- 
cessories and  antennas,  also  booking 
oders  for  Paragon  deliveries,  for  best 
deal,  write  or  phone  Bill  step  704-524- 
7519r  Slep  Electronics  Company, 
Highway  441,  Otto,  NC  28763. 
BNB641 

FOR  SALE:  ARCOS  2  meter  K.W.  RF 
Deck  using  8930  tubes  unit  was  built  by 
ARCOS  then  tested  and  not  used 
since.  RF  Deck,  manual  and  blower  aft 
new.  $650.  CaJI  NS9M  at  317*432- 
2229,  and  leave  message.  BNB642 

QSLs,  QSLs,  RUSPRINT  QSLs, 
Quantities  of  100.  200,  300  or  more. 
Full  color  Old  Gtory  and  Cartoon.  Also 
Parchment,  Golden  Eagle,  and  others. 
SASE  appreciated.  Rusprinl,  Rte  1. 


Box  363-73,  Spring  Hill,  KS  66083. 
BNB643 

ATTENTION!!!  Any  amateur  radio  op- 
erators interested  in  forming  a  new 
type  of  amateur  radio  club.  For  Infor- 
mation please  send  $2.  to  cover 
postage  to  KA3RET  P.O.  Box  96, 
Uniontown,  PA  15401   BNB645 

ROSS  $$$$  NEW  SPECIALS  (Novem- 
ber only)  Kenwood  TM221A  call. 
TW4100A  call,  TS780  call.  TS84990 
call,  ICOM:  IC761  $2099.90,  IC28A 
$329  90,  ICU2AT  $255,90.  YAESU. 
FT980  $1299.90.  FT1700RH  $469.90, 
FT170RH  $329.  FRG8800  $449.90,  All 
L.T.O.  phone  or  send  SASE  for  pricing 
on  popular  Hems,  Over  8772  ham-relat- 
ed items  for  stock  for  immediate  ship- 
ment. Mention  ad.  Prices  cash,  F.O.B. 
Preston.  We  close  at  2  Saturdays  and 
Mondays.  Ross  Distributing  Company. 
78  South  State,  Preston,  ID  83262, 
208-852-0830,  P.O.  Box  234.  BNB646 

ROSS  $$$$  USED  November  Spe- 
cials; Kenwood  TS430s/w  FM430 
$669.90,  TST3S  $439.90.  R599A 
$15990.  VFO180  $95..  YAESU: 
FTV250  $169.90,  FP101PV  $46.90. 
FV200  $99.90,  FP757GX  $119.90, 
AEATK64  $109.90.  Robot4O0  5299.90. 
Phone  or  send  SASE  for  used  items 
list.  Over  8,777  new  ham  items  in 
stock.  Mention  ad.  Prices  chas,  F  O.B 
Preston.  We  close  at  2:00  p.m.  Satur- 
days and  Mondays,  Ross  Distributing 
Company.  78  South  State,  Preston,  ID 
83263.  208  852-0830,  P.O.  Box  234. 
BNB647. 


7  MILLION  TUBES    fi 

Includes  all  current,  ob- 
solete, antique,  hard-to»find 
receiving,  transmitting,  indus- 
trial, radio  TV  types  LOWEST 
PRICES.  Major  brands  in  stock 
Unity  Electronics  Depl.S 
P.O.  Boi  213.  Elizabeth.  N.J.  07206 


CIRCLE  178  ON  READER  SERVICE  CARD 


MULTI-BAND  SLOPERS1  . 


CIRCLE  78  ON  READER  SERVICE  CARD 

— 1-800-678-COAX  ORDER  LINE 1 

BELDEN  9913  Low  Loss  .  185/500  Ft.  or  38/fL 
AMPHENOL  Connectors 

UGHD  N-lype  Male  Cable  End  S3.00 

UG'21  D  Fiticd  for  9913  Cable  53.75 

PL-259  UHF  Plug  (silver)  Si  .25 

COAXPL[}SSAM£DAYSHiPPING 

269  Main  St. 

West  Orange,  NJ  07052 


201-325-7744 
1-800-678  2629 


THE  EXPERTS  EDGE 

HELP  AT  LAST  FOB 


Com p uteri  zing  Radios; 

Faster  Operahdn.  Inslanl  GSYi acid  Mode Control 
Contesting: 

Faster  QSQs.  Integrated  Terminal. and  Radia 

Operation 

Digital  Operators: 
No^c*  io  Extra 

FEATURES- 


—  Computerized  radio  and  terminal  control 

—  Menu  driven  choice  selection 

—  40 1  unction  keys 

—  Pop-up  Menus 

—  Split  screen*,  color  windows  show  speeds  A  frequencies 

—  Keyboard  radio  frequency  control 

—  5000  bytes  memory  keyer  with  automatic  transmit. 
receive  transitions 

SUPPORTED  EQUIPMENT 


Radio* 

Kenwood  TS'9*0 
TS-4J0  TS-711. 

rs  an 


Terminal  Units 

AEA  PK  232  Plfctttr 

KJntnmftAU 


Computari 

1BM  PC  4  Clones  PS  ft 

Got*  or  Manoctwrnp 

320lt  Rat  fen 

I  Stoat  Pofl  Per 

Controlled  Device 

2  OIK  Drim 


io;'SLHihvwwd 


EXPERTQ 

1*1*)  24»  741  o 


Fort  Worth  T4UE7«l0fl 


ALSO  o*pot-ES  a  umTt&spuLct  ahtemhas 

ChJltlVhdtitg  pfrTlWTIWlC*  oi  *<Hfc»fJ  ■nl*™***    it  w*4l  known!  HowW- 

(o*    if*ulHb*n(j  BIG  SIGNAL   papcrd'     AiUonniie  onnaiwircMiiB  ■  ¥w  <f\ 
low  SrtfiCo**  roud  *  3hw  eenrsr  ■  Campid  ■     FULLT  ASSEMUl  LO\ 
Io  your  lpeclllad  Oonter  rrnquoney  e  ach  baria    ■    r.anv  "C  "islam  Vnr  y 
low  pfOlil*  ■  Complete  Uiiltuttmm 'Your  DBngnil  ei**ck  Kca^ttn) 


CIRCLE  285  OH  READER  SERVICE  CARD 


CIRCLE  249  OH  READER  SERVICE  CARD 


*  band  slops*  -  *o.  so.  4d  H.  m  *0*T 

J  -  1*0  M  40* 

\7  -  "           »,40l* 

3  -  WKTBV  WOLE  -  1M.  *&  4W 

*  -  -  -             ».  40*» 

*  BAND    SPACE-SAVEFC1IKM.E   tSOinmlO*!* 
['RsquNflt  «4da  ■■ng*  turwr  (SO, 40.  20. 15M  wUhCu  I   Eunvrl 

SEND    5AS-E  For  compel  a  dm«ils  nl  II  mas  and  olrwsr  umLjiJO  amionnnj 


40  II  K»og  S  4ft  poO 

Ml  H      -  *  41    ■- 

40  11      -  I   «    - 

I13H  ki"*  f    fi    - 

astt    --  s  si  " 

MjLJgeo  *  *&ppd 


W9INN    ANTENNAS  312  344  3414 

90X  393  S       MT.  PROSPECT,  tl  60056 

CIRCLE  38  ON  READER  SERVICE  CARD 

Multihand  QRV    160-10  Dipole/V/Sloper 


Reads  to  Use 
Fasftd  Install 
Coan  F^d 

102  Feet  long 

Info:  3Vc  sjlax 


Tough 
Hcmblc 
Kink-Ptrtof 
2300  V  Insul 


197]  \  Oakljne  l.lfXIE. 
Prnvo,  UT  K46fW2l  ^H 


Full  Legal  Power 
No  Lossy  Tnips 
Ij3w  Noise 
Never  Comxles 

$49.95   ppd. 

avl  K*  Tea  UtfkuJ 

AtttennasWest 

iNiin  M4*im4 


CIRCLE  236  ON  READER  SERVICE  CARD 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 

9  a.m.  through  5  p.m.  EST 

Please  have  your  mailing  label 

in  front  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


AXM  Incorporated 

SUPPLIERS  OF  QUALITY  EQUIPMENT  SINCE  1976 
PRESENTS  WE  INCOMPARABLE 
TAD  MM    A 

^VI'^JP  rMVHHH*r*«.EIVtH, 


•  True  40  wau  Power  *  MiJb  Mode  Scan 

•  99  Cftartrwis  *  PrugrammaDie  CTCSS  TOT 
•Wide-Band  *  Muta-tuneta*)  LCD  Drsof*y 

•  ueat  tor  MAflS.  CAP,  *Ff*q  Range  i3fr  174  MHz  00*- 

voiunieer  Fire,  AmbUance,  Eic  *  donaaole 
■  FCC  &  DOC  lype-acceplod 

•  Shippod  compJota  w/rnrke.  motile  Sime  Mount,  cable  &  FREE 
Mobda  Arnanna 

AXM  Inc.,  11791  Loam 
Garden  Grove,  CA  92640*2321 

Cal  7|4-$38-$&D7Far  Me*  miormatioft  &  Specif  introductory  Pnce 
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Cov 


Please  correspond  mm  inis  company  directly 


signal 
remover 

50d6  NOTCH  FILTER 

Any*  signal  coming  ii  m  your  cable  cin  bt  completely 
"rimmd"  with  Ibis  powerful  filter  Pirticulirly  useful 
bi  "piy'  cfeinnels.  Also  eti  ht  used  to  elimlnite  any* 
nir-tba-ilr  ijfiii  which  prevents  normal  reception  Tie 
filter's  external  adjustments  allow  precise  tuning  ti  any 
Jrastiiicy  required, 

•AVAILABLE  FOR  THE  FOLLOWING  CHANNELS 
MODEL  26  -    For  any  channel  between  2  and  6 

(Tuning  range  54  -  108  Mh?) 
MODEL  713  -  For  any  channel  between  7  and  13 

fTumng  range  174-216  Mhz) 
MODEL  1422  -For  any  channel  between  14(A)  and  220) 

(Tuning  range  120*  174  Mhz) 


•  •  ONLY  $30  EACH  ••  30  DAY  FREE  TRIAL** 
To  order,  send  $30  check  or  money  order.  Specify 
Model,  If  not  completely  sat  i  sfied .  s  imply  ret  urn  with  m 
30  days  for  a  lull  and  speedy  refund. 


*  All  models  in  stock  *  One  year  warranty 

*  Fast,  free  delivery        WQuantity  discounts  to  50% 

STAR  CIRCUITS/DEPT.  A 

P.O.BOX  8332.  PEMBROKE  PINES, FL330B4 


Bring  things  down  for 
safety  and  convenience. 

Never  climb  your  lower  again  with  litis  elevator  syitern 
Antennas  a  no  rotator  mourn  on  HA2ER,  complete  syilflm 
1  re  ms  lower  i  n  vert  icle  u  pr  i  ght  positto  n  Safety  loch  ay  item 
Operates  while  raising  or  towering.  Never  can  I  all. 

Complete  kit  includes  winctv  100  ft.  of  cable,  hardware  and 
instructions.  For  Hon n  JO  and  2SG  Towers 

Hazer  2  -  Heavy  duty  ftkjm  12  *q  ft  toad  $297.00  ppd. 

Hirer  3 -Standard  alum  B  sq  ft  toad  $213,00  ppo, 

Hazer  4  -  Heavy  galv.  steel  16  sq  ft  load  J27S.DC  ppo. 

3*1 I  Thrust  bearing  T8-25  for  any  of  above  $49.50  pod, 

KEN  PRO  Antenna  Rotors 
KR-400     11  sq  ft  Azimuth  flotor  S2l4  95opd 

KR-600    19  sq.  ft  Azimutti  Rotor  $£99.9$  ppd. 

K  R-2000    27  sg .  ft.  Azi  m  uth  Rotor  $549. 95  ppd, 

KR-5400    A2-EL  Satellite  Rotor  $399,95  ppd. 

Sand  for  free  details  of  aluminum  lowers  specifically 
engineered  for  use  with  the  Hazer. 

Sat  til  action  guaranteed.  Cai  today  and  cnarge  to  Visa, 
MaatefCnarge  or  mall  check  or  money  ordtr. 


GLEN  MARTIN  ENGINEERING  INC 
Rre  3  6ok322 
Boon vi lie.  Mo  65233 
316^862-2734 


WE  STOCK: 

AEA,  ALINCO,  AMP  SUPPLY  CO., 
ARRL  PUBLICATIONS.  ASTRON, 
B  &  W,  BENCHER.  BUTTERNUT. 
CONNECT  SYSTEMS,  DEHLI 
TOWERS,  DIAWA,  HEIL,  HUS- 
TLER, ICOM,  KANTRONICS.  KEN- 
PRO,  KLM,  LARSEN,  MFJ, 
MINI  PRODUCTS,  MIRAGE, 
MOSLEY,  NYE  VIKING,  SOMMER, 
SONY,  SPIDER  ANTENNAS, 
TEN-TEC,  TELEX  HY-GAIN, 
TRYLON.  WSE  DOCKING  BOOSTER, 
YAESU. 


UPS  SERVICE  TO  THE  US  MARKET 

COM  WEST  RADIO  SYSTEMS 

8 1 79  Main  Street 
Vancouver,  BC  Canada  V5X  3L2 

(604)321  1833 

Credit  Allowed  For  Toll  Calls 
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X 


You  can  DX  and  receive  weather 
charts  from  around  the  world. 

Tune  in  on  free,  worldwide  government  weather  services. 
Some  transmitting  sites  even  send  weather  satellite  cloud 

cover  pictures! 

You've  heard  those  curious  facsimile 
sounds  while  tuning  through  the 
bands— now  capture  these  signals 
on  paper! 

Assemble  ALDEN's  new  radiofacsimile  Weather  Chart 
Recorder  Kit,  hook  it  up  to  a  stable  HF  general -coverage 
receiver,  and  you're  on  your  way  to  enjoying  a  new  hobby 
activity  with  many  practical  applications.  Amateurs,  pilots, 
and  educators  can  now  receive  the  same  graphic  printouts 
of  high-quality,  detailed  weather  charts  and  oceanographic 
data  used  by  commercial  and  government  personnel. 

Easy  to  assemble— Backed  by  the 
ALDEN  name. 

For  over  40  years,  ALDEN  has  led  the  way  in  the  design 
and  manufacture  of  the  finest  weather  facsimile  recording 
systems  delivered  to  customers  worldwide.  This  recorder 
kit  includes  pre-assembled  and  tested  circuit  boards  and 
mechanical  assemblies.  All  fit  together  in  a  durable,  attrac- 
tive  case  that  adds  the  finishing  professional  touch. 

Buy  in  kit  form  and  save  $1,000! 

You  do  the  final  assembly.  You  save  $1,000.  Complete, 

easy-to-follow  illustrated  instructions  for  assembly, 
checkout,  and  operation.  And  ALDEN  backs  these  kits 
with  a  one-year  limited  warranty  on  all  parts. 


NAME:. 


V^W* %  *  I  EasV  *°  order 

Only  $995  for  the  complete 
ALDEN  Weather  Chart  Recorder  Kit 
To  order,  fill  out  and  mail  the  coupon  below.  For 
cash  orders  enclose  a  check  or  money  order  for  $995. 
Add  $5  for  shipping  and  handling  in  the  U,S,  and  Canada, 
plus  applicable  sales  tax  for  CA,  CO,  CT,  IA,  MA,  NY,  Wl. 
(Export  price  is  $1250  F.O.B.  Westborough,  MA.  Specify 
50  or  60  Hz,)  To  use  your  MasterCard  or  Visa  by  phone, 
call  (617) 366-8851. 

ALDENELECTRONICS 

Washington  Street,  Westborough,  MA  01581 

r 

i 
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i 
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i 

i 
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i 
i 
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CALLSIGN: 

ADDRESS 
CITY: 


STATE: 


ZIR. 


□  I've  enclosed  a  check  or  money  order  for  $995.00  and 
$5.00  for  shipping  and  handling,  plus  applicable  sales  lax. 


□  Charge  to:  □  MasterCard 

ACCOUNT  #  (ALL  DIGITS) 


i 


(Ml   | 


[  I  Visa 


n 


EXPIRATION  DATE 


SIGNATURE  REQUIRED 
IF  USING  CREDIT  CARD 
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lAJ-IIMCO 


20705  South  Western  Ave.,  Suite  104    Torrance.  CA  90501*     (213)618-8616 


■£>" 


2m/70cm  Dual  Band 
Mobile  Transceiver 

ALD-24T 


140mm  (Wi  x  50mm  [H\  *  1e4mt 
5       iWn2    iH|  *6t|01 
Smallest  Dual  Band 
Transceiver  Available 


With  ALINCO's  advanced  engineering  and  tech  nology,  the  ALD-24T  2m/70cm  Dual  Band  Mobile  Transceiver  is 
designed  to  be  the  ultimate  in  compact  size  with  an  impressive  array  of  features,  allowing  maximum  flexibility  in 


installation  and  ease  of  operation 

•  140-147.999  Mhz/440-450  Mhz 

•  CAP  and  MARS  compatible 

•  25  Watt  High  -  5  Watt  Lower  Power 
both  bands 


*  CTCSS  Encoder/Decoder  Standard 

*  16-Key  Autopalch  Microphone 
with  Up/ Down  Buttons 

*  Programmable  Band  Scan 


21  Memory  Channels 
Dual  VFOs 
Large  LCD 


•  Memory  Scan  and  Memory  Lockout 

•  Ultra  Compact  &  Light  Weight 

•  Simple  to  Operate 


Programmable  Standard  and  Non-Standard 
Repeater  Offset 

•Many  features,  see  your  Dealer! 

Also  now  available: 

25WATT  2m.  45  WATT  2m 

and  25  WATT  450  MHZ. 


ALL  ALINCO  Products  now  carry  a  2-year  Factory  Warranty, 
See  your  favorite  dealer,  listed  below,  for  full  details.** 

^^— ^^—  Alinco's  products  are  carried  by  these  fine  dealers  ^^— ^^— 


Amateur  &  Advance  Comrn.  -  Wilmington.  DE 

Amateur  Comm.  ETC.  *  San  Antonio,.  TX_ 

AES  -  Milwaukee,  Wl. 

AES  *  Wleklkfle,  OH. 

AES  -  Orlando,  FL 

AES  -  Clearwater,  FL. 

A£S  *  Las  Vegas  N  v 

Austin  AnuiiNt  Radic  Suppty  -  A^yan  TX 

Sanv  S«Oronh3  -  Htm  York  ft  * 

BurgfcJfdt  Amatnur  Center  -  Waiwtotm,  SO, 

Delaware  Amateur  Supply  -  Deldwaie.  DE 

Doc's  Communicalfons  -  BoMviile.  GA 

Earth  gnu  Communications  -  Minneapolis.  MN 

El  Original  Electronic* -  Browmviile.  TX 

EEfl  -  Vienna,  VA. 

EGE  mC   ■  Woodbndge  VA 


EGE,  \r*c.  ,  Salem,  nh 

Erickson  Co.mrriunication&  -  Chicago.  \L 

Floyd  Electronics  *  Crtllinrwllle,  IL 

The  Ham  Station  -  EvansvMe,  IN 

The  Ham  Hul  -  AnwiLlo.  TX, 

Hairy  ft«Jk> .  Harrfocd.  CT 

Henry  flattie  ■  Los  Angeie*.  CA. 

MH  EJectTQJvcs  -  Mushagan.  mi. 

HRO  -  An»h#tm<  CA 

HRO  -  Attaffla,  GA 

HRO  -  Burhngame,  CA, 

HRO  -  Oakland,  CA. 

HRO-Phoenf*,AZ 

HRO  -  Sen  DfOflo,  G 

Hno-vanHvyji.CA 

HSC  -  Sunnyvale.  GA 


IntBrnabonaA  Radio  Systems  -  Mm  mi.  FL. 
Jun's  Electronics  *  Col  wee  City,  CA 
Kennedy  Associates  -  San  Antonio,  TX, 
KJ1  Electronics  -  Cq^ai  Grove,  NJ. 
Madison  EJcclronlcs  -  Houston.  TX 
Maryland  Radio  Center  -  LaureL  MO 
Memphis  Amateur  Electronics  -  Memphis 

- igan  Radio  -  M<  Clemens.  Ml 
Mission  Consulting;  -  Houston* 
Mis&ogn  Rad>o  Center  -  Kansas  CUy.MO 
N  a  6  Electronics  -  Miami,  FL 
Omni  Electronics.  -  Laredo,  TX 
Quemenl  Electro mca  -  San  Jose,  CA. 
Reno  Radio  -  Reno  NV 
RivendetJ  Associates  -  Deny.  NH. 
Regus  Electronics  -  SoutWnglon,  CT 


ROMh'S  Electronics  -  Williamson.  WV. 

Ross  Distributing  Co.  *  Preston,  ID. 

TNT  Radio  Sale*  Inc.  -  4 1 24  Robbirtsdeta,  MM. 

Tel-Com  Electronic  Comrn,  -  Littleton.  MA 

Texas  Coetm  Center  -  Houston  TX 

Texas.  Towers  -  Piano.  TX. 

VHP  Communications  i.  Jamestown  NY 

CANADA; 

Atlantic  Ham  Radio  Ltd,  -  Downsvww,  Ontario 

CM  Peterson  Co.  L|d_  -  N.  London,  Ontario 

Com -West  Radio  Systems  -  Vancouver,  B.C 

Hobby  Tronique  Inc.  -  VHIo  St.  Laurent,  Quebec 

RSS  Electron  lea  Lid.  -  Dartmouth.  Nova  Scotia 

Tex pro  Sales  Inc  -  Burlington.  Canada 


CIRCLE  67  ON  READER  SERVICE  CARD 


Oldies 


(But  Still  Goodies) 

Don't  miss  out  on  the 
chance  to  complete  your 
shack's  reference  library 
with  classic  issues  of  73 
covering  the  full  spectrum 
of  amateur  radio,  from 
AMSAT  to  Zepps- 

They're  invaluable  addi- 
tions to  any  shack— and 
they're  going  fast! 

Some  issues  are  available 
in  very  limited  quantities. 

Call 
today  to  order 


1-800-722-7790 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW*  Model  B3000A,  designed 
to  measure  both  FWD/RFL  power  in  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP1"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AMT  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se 
lection  of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
,+PEAK'\  you'll  like  "WATT  you  see! 
Contact  lis  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industfial  Parkway 
Cleveland.  Ohio  44135 
216-267-2233 
1-80G-COAXIAL 
Telex  98-0630 

Service  and  Dependability. . 


a  Part  of  Every  Product 


CIRCLE  186  ON  READER  SERVICE  CARD 


V\T1\\\ 


12  Glen  Carran  Circle  *  Sparks,  NV  89431 
(702)331-7373 


VISA 


£*** 


ifconcepLr 


VHF/UHF  Amplifiers 

2-317  30w  in  -  170wout 
2-23  2w  in  =  30w  out 

•  GaAsFET  Receive  Pre-amp 

•  American  Made 

•  Call  for  LOW  Introductory  Prices 


KENWOOD 


KENWOOD  TS-440S 


KENWOOD  TW4100A 


YAESU  FT-23A73 


YAESU  FR-757GXII 


E^t"^r~^BH                   HC^E^jfl 

I  OICOM! 

1  ^%  J^.  ■  ■     1  J^     ft  ft   A 

ICOM  IC-28A 

BIJJJJRBMI 

ICOM  IC-275 

^^^^^^^^r^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 

Call  Toll  FREE:  1-800-345-5686 

AEA  •  ALINCO  •  ALPHA  DELTA  •  AMERITRON  •  AMP  SUPPLY  •  ANTENNA  SPECIALISTS  •  ASTRON  • 
B  &  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  HUSTLER*  ICOM  •  LARSEN  •  KANTRONICS  • 
KENPRO  •  KENWOOD  •  MIRAGE/KLM  •  MFJ  •  RFCONCEPTS  •  TEN-TEC  •  WELZ  •  YAESU  &  Many  Others 


1 1 


When  You  Buy,  Say  73" 


CIRCLE  189  DN  READER  SERVICE  CARD 
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FECIAL  EVENTS 

Ham  Doings  Across  the  Country 


CHICAGO  IL 

OCT31^NOV1 

The  A.R.R.L.'s  Central  Division 
is  having  its  1987  convention  as 
part  of  a  "Hamtaslic  Weekend" 
sponsored  by  one  of  the  country's 
oldest  clubs,  the  Fox  River  Radio 
League.  The  event  will  be  all  un- 
der one  roof  in  the  spacious  Norris 
Sports  Center  jusl  off  Rt.  64  in  St. 
Charles  IL,  The  site  is  about  35 
miles  west  of  Chicago,  All  events 
including  a  flea  market  are  fully 
accessible  for  wheelchairs. 

This  is  the  second  consecutive 
year  that  the  Central  Division  has 
been  part  of  this  popular  hamfest 
In  addition  to  commercial  exhibits 
and  safes  there  will  be  an  indoor 
flea  market  and  many  forums, 
seminars,  and  technical  demon- 
strations. Exams  will  be  given  for 
all  classes  of  licenses. 

The  namfest/convention  hours 
are  8  a.m.  to  2  p.m,  both  days, 
Saturday  and  Sunday,  October  31 
and  November  1 .  Sellers  may  set 
up  7  p.m.  to  9  p,m.  Friday,  6  a.m. 
Saturday,  and  7  a.m.  Sunday. 
Tickets  good  for  both  days  are  $3 
in  advance  and  $4  at  the  door.  For 
advanced  tickets  or  information 
on  tables  or  exams,  contact  Phil 
Fors  N9FXG,  104  May  Street, 
West  Chicago  IL  60185.  or  phone 
312/231-8841 .  A  SASE  will  be  ap- 
preciated, Talk-in  will  be  145.47 
{-600}  and  145.21  (-600). 

GRAYSLAKE  IL 
NOV1 

Waukegan  CAP  will  hold  its  7th 
annual  hamfest  at  the  Lake  Coun- 
ty Fairgrounds,  Rls  120  and  45, 
Grayslake  IL  on  Sunday,  Novem- 
ber 1 .  1987,  from  7  a.m.  to  5  p,m. 
Large  indoor  flea  market,  cafeteria, 
free  parking.  Tables  $5,  donations 
$3,  For  reservations  and  infor- 
mation send  a  SASE  lo  CAP,  637 
Emerald  St.,  Mundelein.  IL  60060. 

SELLERSVILLE  PA 
NOV1 

The  RF  Hill  Amateur  Radio 
Club,  serving  the  Bucks  and 
Montgomery  County  areas  of 
Pennsylvania,  will  hold  its  1987 
hamfest  on  Sunday,  November  1, 
1 987  at  the  Pennsylvania  National 
Guard  Armory,  PA  Route  152, 
Seflersville,  PA. 

Doors  open  at  6  a,m,  for  sellers, 
8  a.m.  for  the  general  public.  Entry 
is  $4,  accompanying  spouse  and 
children  are  free.  This  year  there 


is  expanded  space  both  indoors 
and  out  due  to  a  recently  completed 
improvement  project  at  the  Armory. 
Indoor  space  will  be $8 .  and  out- 
door wilt  be  56  Talk-in  on  re- 
peaters at  145,31,  145.19.  146.88 
and  146.52  simplex.  To  reserve 
space  write:  Hamfest  Chairman, 
523  Vine  St,  Perkasie  PA  18944. 

SOUTHFiELDMI 
NOV  7 

AMSAT,  Radio  Amateur  Satel- 
lite Corporation  is  holding  its  5th 
Annual  General  Meeting  and 
Space  Symposium  on  Saturday, 
November  7,  1987  in  suburban 
Detroit  at  the  Southfield  Hilton 
Featuring  Or,  Tony  England 
W0ORE.  Shuttle  Astronaut  and 
Space  Station  Program  Scientist, 
There  will  be  a  banquet,  lectures, 
seminars  and  tutorials,  displays 
and  exhibits,  live  demonstrations, 
sessions  for  beginners  and 
novices,  handouts  and  other  liter- 
ature. For  additional  information 
and  registration  forms  write  to: 
AMSAT,  PO  Box  1091 .  Ann  Arbor 
Ml  48109-1091. 

LOGAN  WV 
NOV  7-8 

The  Logan  County  ARC  will  hold 
its  seventh  annual  "Mountain  State 
Award"  expedition  from  1600 
UTC  November  7  until  0200  UTC 
November  8.  The  call  sign  will  be 
NU8K.  Operations  will  take  place 
on  a  West  Virginia  mountain-top 
in  Logan  County,  which  is  located 
in  the  heart  of  southern  West  Vir* 
ginia's  billion  dollar  coal  fields. 
The  phone  operating  frequencies 
will  be  approximately  25  kHz  from 
the  low  end  of  the  general  phone 
bands  as  propagation  allows, 

A  handsome  8"xtl"  certificate 
will  be  awarded  lo  all  contacts 
submitting  a  QSL  and  legal  size 
SASE  to:  Roy  Elkins  NU8K,  PO 
Box  202,  Monaville  WV  25636. 

HINES  It 

NOV  8 

In  observance  of  Veteran's 

Weekt  members  of  the  Harvesters 
Radio  Club.  Chicago,  will  operate 
from  the  Mines  V.A.  Hospital's 
Robert  K,  "Pappy"  Wade  K9CDH 
Memorial  Ham  Shack  using  the 
Hrne's  club  call  K9WFN  from 
1500Z  to  0300Z,  Sunday  Novem- 
ber 8.  The  club  will  operate  on  40 
meters,  20  meters,  2  meters  FM 
and  2  meters  USB,  Frequencies 


to  be  used  are  14.260,  7,260, 
146.43  simplex,  144.210  USB. 
Please  send  QSL,  OSO  number 
and  a  9x1 2-inch  SASE  with  $39 
postage  or  $1  to:  Hamf esters  Radio 
Club,  Chicago,  %Robert  K  "Pap- 
py" Wade  Memorial  Ham  Shack, 
Bid.  6,  Hines  Veterans  Administra- 
tion Hospital,  Hrnes  IL  60141  for  a 
commemorative  certificate. 

FORT  WAYNE  IN 
NOVB 

The  Allen  County  Amateur  Ra- 
dio Technical  Society  will  present 
the  15th  Annual  Fort  Wayne  Indi- 
ana Hamfest  on  Sunday,  Novem- 
ber 8.  1987  at  the  Allen  County 
Memorial  Coliseum  on  Coliseum 
Boulevard  (US,  30),  450  tables 
available,  all  indoors.  Dealer 
setup  begins  5a.m.  Doors  open  8 
a.m.  to  4  p.m.  General  admission 
S3. 50  advance,  $4  at  the  door, 
children  1 1  and  under  free.  Tables 
$10  each.  Premium  $25  each. 
Plenty  of  parking  on  paved  lot. 
Women's  activities  in  a  new, 
larger  area.  Forums.  Talk-in  on 
146.28f.68.  Motels  and  restau- 
rants nearby. 

VE  examinations  given  Satur- 
day. November  7th  with  advance 
registration  only.  For  more  infor- 
mation on  reservations  contact 
AC-ARTS  HAMFEST,  PO  Box 
10342.  Fort  Wayne  IN  46051.  For 
information  ONLY,  contact  Bernie 
Holm  K9JDF.  Hamfest  Chairman 
at  219/485-0164  between  6  p.m. 
and  10  p.m.  EST 

MILWAUKEE  WISC 
NOV  14 

The  Milwaukee  Repeater  Club 
is  proud  to  sponsor  the  3rd  annual 
"6.91  Friendly  Fest"  on  Saturday, 
November  14,  from  8a.m.  to  1 
p.m,  (sellers  admitted  at  7  a.m,), 
at  the  newly-expanded  Serb  Hall. 
51st  and  Oklahoma  Ave.  The  sell- 
ing halls  will  be  located  entirely  on 
the  ground  floor  with  easy  access 
so.  rain  or  shine,  gather  up  your 
swapfest  bargains  and  come 
share  our  famous  Milwaukee  hos- 
pitality. Tickets  are  just  $3,  tables 
are  $4.  To  save  $1  per  ticket  or 
table — send  SASE  with  payment 
to  The  Milwaukee  Repeater  Club. 
PO  Box  2123,  Milwaukee  Wl 
53201 ,  before  November  7.  Talk- 
in  on  146.91-  (The  Friendly  Re- 
peater) and  on  146.52  On-site 
Amateur  Exams 

MONTGOMERY  AL 
NOV  14-15 

The  Montgomery  Amateur  Ra- 
dio Club  will  host  the  10th  Annual 
Central  Alabama  Montgomery 
hamfest  at  the  Ed  Teague  Arena 


at  the  Centra)  Alabama  State  Fair* 
grounds  near  the  Coliseum.  Free 
admission,  free  parking,  plus 
ovemighl  RV  parking  with  hook- 
up ($5/night).  Flea  market  and 
dealer  set-up  available  Friday 
night  7  p.m.  to  10  p,m<  and  begin- 
ning Saturday  and  Sunday  at  6 
a.m.  Tables  are  $5  each  day  or  $7 
each  for  both  days,  reservations 
are  not  required.  Doors  open  lo 
the  public  from  9  a.m.  to  4  p.m. 
Novice  through  Extra  Class  FCC 
license  exams  both  days  begin- 
ning at  9  a.m.  Bring  a  copy  of  cur* 
rent  license  for  upgrades.  Talk-in 
information  on  146.24/84,  W4AP/ 
RPT.  Other  local  repeaters  avail- 
able on  147.78/18,  449.50/44450 
and  146.32/92  with  autopatch.  For 
more  information  write  to:  Mont- 
gomery Hamfest  at  PO  Box  3141, 
Montgomery  AL  36109  or  call 
Randy  at  205/832-4598  or  Ken  at 
205/271-0028. 

NORTH  HAVEN  CT 
NOV  15 

SCARA  indoor  ham  radio  and 
computer  flea  market,  Sunday. 
November  15,  at  the  North  Haven 
Park  and  Recreation  Center,  7 
Lmsfey  Street.  Setters  admitted  at 
7  a.m.,  buyers  from  9  a.m.  to  3 
p.m.  Tables  are  $10  in  advance. 
$15  at  the  door.  General  admis- 
sion $2  per  person.  Talk-in  on 
146.01 /.61.  Reservations  for  ta- 
bles must  be  received  by  phone. 
For  information  or  reservations, 
SASE  to:  SCARA  Flea  Market,  PO 
Box  81 T  North  Haven  CT  06473,  or 
cafl  between  7  p.m.  and  10  p.m. 
Brad  at  203/265-6478. 

ROCK  FORD  IL 
NOV  15 

The  Rockford  ARA  and  Experi- 
mental ARS  will  sponsor  the  1 987 
Rockford  Hamf  est/Computer  Fair 
in  conjuction  with  the  Illinois  State 
ARRL  Convention,  lo  be  held  at 
the  Forest  Hills  Lodge,  9900 
Forest  Hills  Rd..  on  November  15 
from  8  a.m.  to  4  p.m.  Features 
ARRL  forums,  radio  and  comput- 
er technical  programs,  VE  exams, 
dealers,  flea  market.  Free  park- 
ing. Wheelchair  accessible.  Ad- 
mission S3  in  advance-  $4  at  door. 
$5  for  indoor  flea  market  tables, 
$2  outdoor  tailgating.  Talk-in 
146.01/61  and  146.52,  Contact: 
Roger  Sawvell  KD9MG,  6514 
Swansdown  Drive,  Rockford  IL 
61111(615/282-1283), 

BILLERICA  MA 
NOV  21 

The  Honeywell  Bull  1200  Radio 
Club,  sponsor  of  147.72/12  re- 
peater and  the  Waltham  Amateur 
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SIMPLEX  OR  HALF  DUPLEX 

INTERCONNECT 


CES  510SA-II  FEATURES 

*  Simplex,  Half  Duplex,  or  FuM 
Duplex  Operation 

*  Remotely  programmable  from  any 
telephone 

*  Ftwerful  'Syllable  Sampling'  uses 
VOX  circuitry  to  allow  simplex 
sampling  only  between  words 


Repeater  control  circuitry  makes 
an  interconnected  repeater  from 
your  two  transceivers 
DTMF  selective  signalling 
Simple  installation 


The  510SA-II  is  a  full  featured  telephone  interconnect  capable  of  both 
landline  and  mobile  Initiated  calls.  The  510SA-JI  is  an  enhanced  version 
of  the  popular  510SA  Smart  Patch  and  includes  many  additional  fea- 
tures. With  thousands  of  Smart  Patches  in  the  field  already,  you  can  be 
sure  of  Ihe  value  of  this  outstanding  interconnect. 


Make  The 


j\§ 


Connection 


Communications 
Electronics 

Specialties,  fnc 


803C  S.  Orlando  Avenue 
Winter  Park,  FL  32789 


Radio  Association,  sponsor  of 
146.04/64  repeater  will  hold  their 
annual  amateur  radio  and 
electronics  auction  on  Saturday. 
November  21  at  the  Honeywell 
Bull  plant,  300  Concord  Road.  Bii- 
lerica  MA  Exit  27  off  Route  3, 
Snack  bar  and  bargain  parts 
store.  Doors  open  at  10  a. m,  Free 
admission  and  parking.  Tallin  on 
both  repeaters.  For  more  informa- 
tion contact  Doug  Purdy  N1BUB, 
3  Visco  Road,  Burlington  MA 
01803. 

GREENSBORO  NC 
NOV  21  -22 

The  7th  annual  Greensboro, 
North  Carolina  Hamfest,  spon- 
sored by  The  Mark  IV  Radio  Club. 
November  21  and  22.  Franklin 
Blvd.  -  National  Guard  Armory,  9 
a.m.  to  5  p.m.  Tickets  $4  in  ad- 
vance, 55  al  gate.  New  tailgate 
area  -  price  of  ticket  plus  S2  per 
space.  Walk-in  FCC  exams.  Free 
shuttle  bus  to  largest  shopping 
mall  on  the  East  Coast  -  Saturday. 
Information  and  registration:  Fred 
Redmon  N4GGDt  3109  Goodail 
Drive,  Greensboro  NC  27407  - 
Phone:  919/852-9244.  Tickets 
Only:  Henry  Hughes  KA4LPA, 
261 1  Gwaltney  Road,  Greensboro 
NC  27407.  FCC  exams:  Hugh 
Brunson  AE4N  (919/852-1087), 


ORMOND  FL 
NOV  21-22 

In  celebration  of  the  annual 
Birth  Place  of  Speed  textl  Com- 
memoration and  Gaslight  Parade, 
the  Daytona  Beach  Amateur  Ra- 
dio Association  will  operate  K4BV 
from  1  p.m.  to  8  p.m.  November 
21  and  22,  Operation  will  be  in  the 
novice  bands  and  lower  25  kHz  of 
the  general  phone  bands, 
147.150  2  meters  and  packet  with 
digi  904DAB.  For  special  certifi- 
cate after  contact  send  SASE  to: 
DBARA.  PO  Box  9852,  Daytona 
Beach  FL  320 15 

WEST  PALM  BEACH 
NOV  21-22 

Palm  Beach  Repeater  Associa- 
tion presents  the  First  Annual 
Hamfest  '87,  Amateur  Radio  and 
Computer  Show.  Starting  on 
November  21  at  8  a.m.  to  5  p.m. 
and  on  the  22nd  at  8  a.m.  to  3  p.m. 
,  it  will  be  held  at  the  South  Florida 
Fair  Grounds.  Southern  Blvd.T 
(State  ReL  80),  in  West  Palm 
BeachT  Florida.  There  will  be  the 
latest  in  commercial  exhibits, 
FCC  exams,  swap  tables  and  a 
QCWA  Luncheon.  The  talk-m  fre- 
quencies will  be  146. 52/, 52 
(PBRA:  147.165/765), 

For  table  and/or  RV  reserva- 


4(     Hotnle,       VHF.       Biw         *lpna-D*ita.        connectors.       Wire        L        Ca&ie,   ^ 
w    Synthetic      ftope.      Spi-Ro,  mfj,      He.t.      Heti.      S^iey      0uc*a.     O, 


tions  information,  write  to 
Hamfest,  PO  Box  461, 
Lake  Worth  FL  33460. 
(Cutoff  date  Oct.  31) 

ST.  PETERSBURG  FL 
NOV  21 -22 

On  Saturday  and  Sun- 
day, November  21  and 
22,  the  new  St,  Peters- 
burg Hilton  and  Towers 
will  be  the  site  of  the 
South  Florida  ARRL  Sun- 
coast  Convention  spon- 
sored by  the  Florida  Gulf 
Coast  Amateur  Radio 
Club  Council,  There  will 
be  a  huge  flea  market 
and  commercial  booths 
all  indoors.  Amateur 
exams  will  be  adminis- 
tered at  the  convention 
Saturday  the  21st.  Frank 
Buller  W4RH,  Southeast- 
ern  Director  ARRL  will 
participate  in  the  conven- 
tion activities.  Also  on 
Saturday  there  will  be  the 
usual  QCWA  noon  lun- 
cheon. Interesting  pro- 
grams are  planned  wfth 
technical  talks  and 
demonstrations  of  the  lat- 
est methods  of  amateur 
communications.  There 
are  also  planned  club  and 
traffic  net  get-togethers. 

Registration  tickets  will 
be  $4  until  November 
13th  after  that  $5  at  the 
door.  Make  checks 
payable  to  FGCARC  and 
mail  to  1556-56th  Ave., 
No.  St.  Petersburg  FL 
33703.  Hilton  and  Towers 
rooms  will  be  $60,  write 
or  call  Hilton  and  Towers, 
33  1st  Street.  So,  Street, 
St.  Petersburg  FL  33701 
or  phone  813/894-5000 
and  mention  the  conven- 
tion. (Do  not  use  the  800 
number)  There  will  be 
unlimited  parking  at  the 
hotel  and  nearby. 
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Crystal 
FHions 

YEAR-END  CLEARANCE 

All  starred  (  *  )  items  20%  off;  all  others  10% 

Prices  are  each  except  as  noted.  All  filters  8- pole 

Sate  ends  December  31,  1987. 

FILTERS  FOR  KENWOOD    Reg.  ISO  except  as  noted. 
9  83MHz  IF  tot  models:  TS120  through  TS94Q 
Bandwidths  250,  400,  1800,  *  2100.  6000Hz 

TS440  +  Pair  1400Hz CW,  2  1KH2SSB) Reg  $120 

TS43Q  +  Triple  (Boihebo^e  plus  AM) Reg.  Si  B0 

455KHz  IF  for  RB20.  TSB30S30J94Q Reg.  S1 10 

Bandwidth?  Avadaoie:  CW  *400Hz:SSB  *2JKHz 

Watched  Filter  Petri  Tor  Above Reg.  Si  70  pr 

(8.83MHz  and  455KHz)  SSB    #  2100Hz,  CW:  *  400Hz 

3,395MHz  IF  forTS620,  TSS11.  R599. 
Bandwidths  Available:  250.  400,  *  1*00.  2100H1 

fiftar  Cifcadt  Ml  with  Rier  ifld  JUnplifltr 

For  *  TS430  Sfl5:  *  TS520  ISO:  *  TSS20  -  flag.  $70 

FILTERS  FOR  Y A ESU Reg,  $6Q  except  *8  noted, 

3.18MHz  IF  for  FT101  Series  except  Z/D. 
BWS  250.500Hz,  1.8,  *2,1,  *2.4  6,0KHz 

82MHz  IF  fo<  FT  102,  FT-757f767. 
Bandwidths  Available:  *250.  500,  2lD0Hz 

454KHZ  IF  for  FT^102{  *  250. 500Hz) Reg.    $75 

45SKHzlFforFT-102{  *2.tKHz) Reg, $110 

8.9MHz  for  FTM 01 20/107/707/90 1-2.  FT-3&U  FT-77 
BWS:  250,  50QHz,  18,  2.1.  *2A  *.0KHz 
1076MHz  if  for  all  but  980:  BWa;  2  1,  #2.4KH* 

455  IF  lot  FT9e0only;  9W  *  2,1  KHz  . Reg. $110 

455.8  IF  for  FT-980,  FT726  BW  #  500Hz  .  Reg,  $  75 

9.0MHz  IF  for  Tempo  I  (or  FT  2O0J   FT-301,  FT-7/B 
BWS:  #2S0.  500Hz,  1.8.  *  2.1,  2  4.  5.0 KHz 
NOTE;  Aoove  are  our  "home  brewers'  favorttea"! 

FILTERS  FOR  (COM  (exact  re  placement  a) 
455  IF  For  IC730/740J745/751    H7Q/71.  etc. 

Bandwidths:  FL44A  (SSB  *  ZAKHi) Reg,  S109 

FL52A  (500H2K  FL53A(250Hz| .  Reg  SB5  ea 


Fl  LTERS  FOR  HEATH  -ALL  MODELS 
Bandwidths  Available:  250.  400Hz  *  1.0. 
For  SB  104  Only:  *  4.00Hz  (3395 .7  IF) 


Reg  $65 
2.1KH.Z 


FILTERS  FOR  DRAKE  R*4C  ...    Reg.  $65  exe  e»  noted 

GUFi  —  Replaces  original  1st  IF  4-poie  unit 
2nd  IF  125  ($75),  250.  400Hz.  1.8.  *  2.1  KHz 

FILTERS  FOR  DRAKE  TR7fR?,etc+ Hit  $65 

BWs  Available:  250,  4Q0Hz.  1.8,  #2.1  KHz 

LIMITED  QUANTITIES  -  ORDER  NOW! 

Salat  prices  ere  beted  on  our  prtstn!  doc*.  Order* 
for  tny  exhausted  type  of  filter  are  subject  to  a  6  week 
delay.  Order  by  phone  to  check  eve  liability! 

SPECIFY:  Make  and  Model  Number  ol  your  Rig. 
Frequency  and  Bandwidth  of  fillers) 
ORDER  by  Mail  or  Phone  —  VISA/MC  or  COO  OK. 
SHIPPING:  $5  US  and  Canada,  $13  elsewhere. 

GET  THE  BEST  8-POLE  FILTERS 

FOR  LESS! 

FOX-TANGO  Corp. 

Box  15944,  W.  Palm  Beach,  FL  33416 
Telephone:  (305)  683-9507 
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Mike  Bryce  WB8VGE 
^225  Mayflower  NW 
MassUon  OH  44646 

TWO-FER  CONSTRUCTION 

At  the  1906  Dayton  Hamven- 
tion,  the  ORP  ARC1  (Amateur  Ra- 
dio  Club,  Inc.)  and  members  were 
so  impressed  with  GM30XX's 
'oner"  that  we  also  organized 
and  constructed  a  club  project. 
Mike  Michael  W3TS  and  John 
Collins  KN1H  volunteered  their 
skills  in  designing,  testing  and 
producing  an  easy-to-buifd  trans- 
mitter. The  club  set  these  criteria: 
1  The  project  must  be  easy  to 
build  2,  No  special  "NASA"-type 
parts  are  to  be  used  3,  Small  size 
4.  A  contest  chairman  to  organize 
an  on-the-air  event  using  the 
club's  project.  When  the  meeting 
was  over,  enthusiasm  was  run- 
ning high  with  all  those  that  at- 
tended. 

John  and  Mike,  joined  by  myself 
and  others,  did  most  ot  the  design 
work  over  the  air.  In  a  few  Tilths, 
the  "Two-Fer"  was  born. 

In  keeping  with  the  club's 
guidelines,  here  is  a  project  for  the 
first-time  builder.  There  are  no 
special  parts,  A  PC  board  is  avail- 
able (more  on  that  later),  but  the 
so-called  "ugly"  construction 
works  just  fine.  The  transmitter 
has  an  output  of  about  2  Watts; 
more  than  enough  for  coasf-to- 
coast  operation.  While  the  Two- 
Fer  is  c rysta ^control led t  the  crys- 
tal's frequency  can  be  shifted  via 
the  on-Doard  vxc  To  gang,  it's 
time  to  get  the  so  dering  iron  out 
again! 

The  Two-Fer 

The  Two-Fer  is  realty  both  a 
transmitter  and  a  direct-conver- 
sion receiver.  With  correct  pack- 
aging,  the  entire  *-.uject  will  al- 
most fit  into  a  two  cubic-inch 
spjce.  In  this  column,  well  look  at 
only  the  transmiHer  side. 

The  schematic  of  the  transmit- 
ter is  shown  ...  Figure  1 .  A  Pierce 
oscillator  is  used.  Aside  from  its 
obvious  ^irnplrciiy.  it  is  used  be- 
cause it  doesn't  have  parallel  ca- 
pacitance. Th's  means  that  the 
vanable  capacitor  on  the  gate  will 
change  the  oscillator  frequency 
From  about  ^  kHz  on  BO  meters  to 
15  kHz  on  20  meters. 

As  with  -  ^t  vxo  systems,  the 
amount  g  will  depend 

grefit'y  on  Lie  tj ,  a  of  crystal  used. 


Low  Power  Operation 

In  almost  all  cases,  the  old 
dependable  FT-243  wilt  not  work. 
They  wiltT  of  course,  oscillate,  but 
you'll  find  you  can't  swing  their 
frequency  by  much.  Best  results 
come  from  the  HC-17/U-  and 
HG-32AMype  crystals. 

The  rfcs  are  not  especially  criti- 
cal. The  oscillator  choke  can  be 
any  vatue  from  100  uH  to  1  mH. 
The  PA  choke  can  be  made  by 
winding  24  turns  of  024  wire  on  an 
FT-37-61  core,  Radio  Shack  sells 
a  TOhjH  choke  that  works  super 
forthe  PA. 

Raid  the  junk  box  for  the  tran- 
sistors- The  PA  transistor  may  be 
hard  to  find.  The  2N3866  is  the 
most  common,  but  this  device  is 
reafly  too  "hot"  for  the  Two-Fer. 
This  transistor  will  work  extremely 
well  at  frequencies  around  the 
UHF  band,  but  sloppy  construc- 
tion will  cause  the  2N3866  to  oscil- 
late in  that  band,  causing  all  types 
of  TVI.  Left  uncontrolled,  the  de- 
vice will  have  a  short  life. 

I  find  it  is  best  to  use  the 
2N3553.  I  have  used  the  PA  tran- 
sistors from  scrapped  CBs  and 
have  had  extremely  good  results. 
The  pin  out  of  the  board  will  not 
match  those  of  the  TO-220  case 
transistor,  but  you  can  always 
bend  the  leads  to  fit.  No  matter 
what  transistor  you  finally  decide 
on  for  the  PA,  be  sure  to  heaUsink 
it,  as  they  will  run  warm. 

The  transformer  is  constructed 
by  winding  25  turns  of  #24  wire  on 
a  T-50-2  core.  The  secondary  is  5 
turns  wound  over  the  primary. 

Because  of  the  broad -banded 
nature  of  the  Two-Fer,  testing  is 
quite  simple.  After  checking  your 
work  over  for  wiring  errors,  con- 
nect a  dummy  load  to  the  output. 
Disconnect  the  external  vxo  ca- 
pacitor for  the  time  being,  as  extra 
capacitance  may  keep  slow  crys- 
tals from  operating,  Install  crystal 
and  key.  Apply  power  and  key 
down.  Notice  that  we  have  nottv 
ing  to  tune.  You  should  see  about 
1-1/2-2  Watts,  depending  on  the 
supply  voltage,  crystal  and  band 
used.  If  you  have  access  to  a  fre- 
quency counter,  lightly  couple 
some  rf  into  the  counter.  The  crys- 
tal's frequency  should  be  read. 
Power  down  and  connect  up  the 
vxo  capacitor.  Power  up.  and  this 
time  monitor  the  counter-  As  the 
vxo  capacitor  is  turned,  the  fre- 
quency should  swing.  With  the 
counter  vou  can  tell  just  how 


tun 


Figs.  1  and  2.  Schematic  and  PCS  layout  for  the  TwChFer  transmitter 


much  swing  you  will  get  from 
that  crystal.  Use  your  station  re- 
ceiver to  monitor  the  output  of  the 
Two-Fer, 

Covering  the  Bands 

Up  to  now,  I  made  no  mention  of 
bands  covered.  Well  you  have  a 
choice!  Table  1  shows  all  the  val- 
ues for  the  output  filter.  Change 
crystals,  filters,  and  you>e  on  a 
new  band.  The  components  ex- 
changed are  the  two  capacitors 
and  the  coil  on  the  pi  network  (the 
circuit  to  which  the  antenna  and 
ground  directly  attach).  The  caps 


are  all  silver  mica,  and  the  wire  for 
the  coils  is  #22,  One  could  easily 
build  the  fitters  into  plug-in  units, 
changing  them  as  you  change 
bands. 


Fitter 

Filter 

Band 

Caps 

Coil 

20m 

220pF 

21  turns 

40m 

470pF 

14  turns 

80m 

860pF 

10  turns 

Fig,  3-  Values  of  the  pi-network 
LCs  for  20,  40,  and  80m. 


Photo  A,  Inside  the  transmitter 
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You've  put  your 
finger  on  it! 

The  biggest  problem  with  existing  batteries  is  never 
knowing  how  much  operating  time  youve  got  Jeft. 

MQLICEL*  rechargeable  lithium  batteries  eliminate  that 
problem 

By  simply  pressing  a  button,  you'll  know  exactly  where 
you  stand.  No  more  surprises, 

And  thafs  not  all.  In  addition  to  state-of-charge  indication, 

MOLICEL*  batteries  otter: 

Charge  retention  of  years  instead  of  weeks. 

Long  life  because  there's  no  memory  effect  to  reduce 

capacity. 

More  operating  time  between  charges, 

MOLICEL*  replacement  battery  packs  compatible  with 
several  popular  handheld  transceivers  are  available  from 
MoliKit  Order  yours  now! 

MOUCEL*  replacement  battery  packs  [tn  kit  form)  are  available  with 
plastic  cases  iorfCOM  transceivers  onty  Please  enquire  about  compat- 
ibility with  other  makes.  The  MotiKil  includes  a  6  ceil  pack,  PC  board, 
eiecirontc  components,  charger  and  instruction  book  Pnce:  $99  US 
{includes  shipping}  Order  by  credit  card  on  oar  totf  free  tine  Can 
MoltKit  t -800-663-6658  PO  Box  82460.  N  Burnaby  BC,  Canada 
V5C 5ZJ  (See  "The  Magic  of  MoIl    QST  June  1987.  pp  22-25). 


MO&EL 
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Hie  RC-850  controller  offers  your  group  the  most 
advanced  repeater  control  technology  available 
anywhere.  Through  ongoing  hardware  and 
software  enhancements,  even  our  first  customers 
enjoy  new  features  that  keep  it  ahead  of  the  pack. 
With  the  '850,  your  repeater  becomes  fully 
remotely  programmable.   From  command  codes 
to  the  repeaters  operating  schedule*  virtually 
every  thing  can  be  easily  changed*  Touch -Tone 
programming  from  your  radio  or  the  phone  with 
synthesized  voice  readback,  or  programming 
from  your  home  computer  via  modem  or  packet. 

The  autopatch  supports  local  and  radio-linked 
remote  phone  lines,  extending  your  patch 
coverage  to  match  your  RF  coverage.  You  don't 
even  need  a  phone  line  at  your  site!  The  250 


advanced 
computer 
controls,  inc. 


35 


"The  RC-850  Repeater 

Controller 
...  still  the  leader  of  the  pack! 

autodial  slots  meet  everyone's  needs,  with  up  to 
35  digit  storage  for  personal  MCI/Sprint  codes. 


The  easy-to-use  mailbox  lets  you  include  phone 
numbers,  times,  or  frequencies  in  messages.  The 
controller  is  so  smart,  it'll  leave  you  a  message  if 
you  miss  a  reverse  patch  or  an  alarm. 

Selective  call  capabilities  range  from  CTCSS  and 
two-tone  to  display  paging,  so  you  can  always  be 
available  without  having  to  listen.  Voice 
response  telemetry  lets  you  remotely  meter  your 
site.    Its  continuous  measurements  with  storage 
of  updated  min  and  max  readings  let  you  find  out 
how  cold  it  gets,  how  high  the  reflected  power 
reads  .  .  .  and  when. 

Individual  user  access  codes,  with  callsign  ID, 
offer  secure  access  to  selected  functions  to 
completely  prevent  horseplay. 

The  industry's  top-of-the-line  controller,  now 
better  than  ever,  for  your  repeater. 


2356  Walsh  Avenue,  Santa  Clara,  California    95051 

(408)  727^3330 


When  You  Buy.  Say  73" 
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DISPATCH 
HANDSET 

Use  a  Handset 
Instead  of  a 
Microphone 

CES 800  STANDARD  FEATURES 

*  Simplex  and  naif  duplex  capable 

*  Back  lighted  silicone  rubber 
tactile  keypad 

*  Adjustable  levefs  for  any  radio 

*  Audible  sidetone 

*  Automatic  PTT 

*  Off  hook  speaker  mute 

*  Onhook dialing 

CES  800  OPTIONAL  FEATURES 

*  Auto  dial  of  21  digit  numbers 

*  Programmable  dial  speed  changes 
and  pauses  with  or  without  PTT 

*  Last  number  re-dial 

*  Decode  options  including  — 
latched  call  light,  audible  alert, 
horn  relay  output 


Make  The 


L4i#j 


Communications 

Electronics 
Specialties,  Inc. 


803C  a  Orlando  Avenue 
Winter  Park,  FL  32789 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


-220440 


Word  is  spreading  fast- 
Nothing  matchet  the  KRP-5000 
for  total  performance  and  valu#.  Not  GE.  not  «vtn  Motorola/' 

Ri         form  tally       unl 


in 


bM- 


>e 

■    ■■ 
automa 

TMOS  FET  i 

See  us  at  Dayton 
Booths  106,  107  and  108 


Connection 


■ 

I  hel* 
programme  ssages 

Call  or  write  for  the  full 
performance  story        and 
the  super  value  price! 


Micro  Control  Specialties 


KRP-5000  Repeater  shown 
with  PA-1Q0  Amplifier 


The  first  choice  in 

Transmitters  -  Receive  s 

Repeaters 

Repealer  Controller 

Power  Ampfftiers 

Voice  Mail  Systems 
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BULLETIN 


Your  Ham  Dollar  Goes 
Further  At . . . 


CALL  US 
NOW! 


When  it  comes  to 

FAST  DELIVERY  HONEST  DEALING  and 

PROMPT, DEPENDABLE  SERVICE  Cac^up 


We  don  t  just  advertise  -t  —  /,£  GIVE  IT 


we'if  &&zf 


In  1937,  Stan  Burghardt  {W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
Long-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable  "S-E-R-V-I-C-E'l 

Above  alt,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 


SELECTION 


SUM« 


SATISFACTION! 


"AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER" 

t§       SELL-TRADE 

New&  Reconditioned 

Ham  Equipment 

L  all  ur  Wriie  Us  Today  Fot  a.  Uuultf I 
You'll  Find  I  "t  iu  be  Courteous ,  Kjiuu-ledgeafrk- 

and  Hunt? si 

phone  (605)886-7314 


'CO 

■.RITR0N 
AMPHEfcOL 
AMP  SUPPLY 

tmzmA 

SPECIALISTS 
ASTR0N 

B  &  w 


BELDEN 

8ENCHER 

BIRD 

BUTTERNUT 

CtNTURlGN 

rJE5 

CU5HCRAFT 

D1AWA 

ENCOfiM 

HU5TLER 


fl 
J5C 

KANTR0NIC5 

KDk 

KLM 

LAR5EN 

•■- 

r-s 

MIRAGE 
M0SQ  - i 


PALGMAR 

HADI0'  A     B001 

RTTR0N 

ROHN 

T€LEK/HYGAIN 

TRIO-KENWOOD 
UNADILLA/REYCO 


STORE  HOURS: 

?-i  PHr  (CST> 

UONDAT  Thru  FBI D JO 

0PIH  UTUtDAH 

trtim  t    I   P.M.  [CST) 

ao»o 

tUNDATV    HOUOIT* 


PAKRATT  -  Model  PK-64 


I  MMtarCml  J 

VI5AM 

—    j 

Write  today  for  our  latest  Bulletin   Used  Equipment  List 


P.O  Bom  73 

182  N  Maple 

Waiertown  SO  57201 


PAKRATT1"  Model  PK-232 

AEAS  FINEST 

.  .  Now  Available  —  Especially  Far  You! 

CALL  OR  WRITE  FOR  SPECIAL  QUOTE 
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NOTES  FROM  FN42 


We  now  have  an  official  Olympics 
'88  correspondent  (see  Republic 
of  Korea,  below).  Any  amateur  ra- 
dio Olympics  information  will  be 
welcome  here,  however,  to  be 
shared  with  ait  readers.  Mark  en- 
velope for  73  International. 

A  report  from  VP2MO,  printed 
below,  was  received  with  plea- 
sure—it had  been  some  time 
since  he  fast  wrote — and  his  ab- 
sence was  explained  in  a  casual 
and  offhand  manner.  He  has  been 
busy  "fitting  into  my  new  posi- 
tion>, ' '  which  turns  out  to  be  one 
newly  created  to  handle  all  of  the 
"day-to-day  matters  pertaining  to 
telecommunications"  and  report* 
ing  directly  to  the  Minister  of  Com- 
munications and  Works.  This  in* 
eludes,  of  course,  all  amateur 
radio  matters.  Congratulations  to 
VPZMOf 

Four  National  Days  in  November: 
1— Algeria  and  Antigua,  19— 
Oman,  and  24 — Zaire;  five  Inde- 
pendence Days:  3— Panama, 
18— Morocco,  22 — Lebanon, 
25—Suriname,  and  2$—Afhania. 

Other  notable  days  for  you  to 
mention  when  you  make  those  DX 
contacts:  3— Culture  Day.  Japan; 
4— Flag  Day,  Panama;  5— First 
Cry  For  Independence  Day,  El 
Salvador;  6— Green  March  Day, 
Morocco:  7 — October  Revolution 
Day,  USSR;  8— Queen's  Birth- 
day, Nepal,  and  Remembrance 
Day  in  Great  Britain.  It  is  Remem- 
brance Day  in  Canada  on  the  1  fth 
(which  is  Veterans  Day,  USA,  and 
Armistice  Day  in  France),  and  in 
Bermuda  on  the  12th. 

On  the  14th  it  is  Dynasty  Day  in 
Belgium;  15—Volkstrauer  Day, 
Germany,  and  Proclamation  of 
the  Republic  Day.  Brazil  (and  the 
same  in  Yugoslavia  on  the  29th); 
17— Army  Day,  Zaire;  20— Revo- 
lution Day,  Mexico;  23— Labor 
Thanksgiving  Day.  Japan;  and  the 
24th  is  Thanksgiving  in  the  USA. 

ROUNDUP 

Australia.  Time  for  the 
A.LA.R.A.  Contest  again.  (NOTE: 
Australians:  Use  locally  issued  in* 
strucfions  for  additional  neces* 
sary  details!)  Everybody  eligible; 
YLs  work  everyone,  OMs  work 
YLs  only;  combined  phone  and 
CW,  0001  UTC  through  2359  UTC 
November  14,  suggested  fre- 
quencies 28.100-2S.3SO, 


21.100-21.200,  21.350-21.370, 
14.060-14.235,  7.100-7.120, 
3.525-3.590.  Each  station  may  be 
counted  twice  on  each  band  (once 
for  phone,  once  for  CW);  no  net  or 
list  operation,  no  crossmode 
Contacts  must  be  in  accordance 
with  operator  and  station  license 
regulations.  Call  CQ  ALARA 
CONTEST  (phone),  and  on  CW 
YLs  call  CQ  TEST  ALARA  and 
OMs  call  CQ  YL,  Exchange:  RS  or 
RST,  serial  number  beginning 
with  001 ,  name;  ALARA  members 
add  ALARA  member  before 
name.  Logs:  Single  log  entry, 
date/ttme  (UTC),  band,  mode, 
callsign  worked,  RS(T)  &  Serial 
No.  sent,  ditto  received,  name  of 
op  worked,  points  claimed. 
Scores:  5  points  for  ALARA  mem- 
bar  contacted  (logged,  for  SWLs); 
4  for  YL  non-member  contacted 
(logged);  3  for  OM  contacted. 
Double  all  points  for  CW  contacts. 
Must  sign  logs,  showing  your  full 
name,  callsign  and  address;  no 
carbons,  must  be  legible:  logs  will 
not  be  returned.  Contest  Manager 
decisions  final.  Logs  must  be  re- 
ceived by  December  31,  1987,  by 
Mrs,  Marlene  Perry  VK2KFQ,  31 
Cadell  St.f  Wentworth  2648, 
N.S.W.,  Australia.  A  trophy  will  be 
given  for  the  highest  aggregate 
score  over  5  years  (1983  on)  of 
any  licensed  YL  op.  Certificates 
for  top  scores:  overall;  Austral  ran 
YL  Novice  CW;  ALARA  member 
each  country  and  VK  call  area:  YL 
non-member,  each  continent; 
OM,  each  continent;  VK  Novice; 
overseas  YL  Novice  CW. 

Brazil.  Anyone  lucky  enough  to 
have  worked  Steve  NN7X/ 
PY1ZBH  from  last  July  1  to  10 
from  his  DX  location  on  Fernando 
de  Noronha  should  QSL  by  SASE 
to  PY1ECL,  86/87  Calfbook,  ac- 
cording to  PY1CC— another  re- 
port from  whom  will  be  published 
soon.  He  covers  the  F  de  N  DXpe- 
dition. 

China,  John  E,  Felber  K2BPR 
of  international  Intertrade  Index 
sends  us  this  picture  of  himself  at 
the  key  of  B7MC.  aboard  the  M.V. 
Yangzijiang  (Yangtze  River)  at 
Chongqing,  with  Cai  Chu-ming,  of 
Shanghai's  BY4AA  radio  club. 
The  rig  is  a  200  Watt  CW  on  6.5 
MHz. 

Chang  Han  Dong,  our  People's 
Republic  of  China  correspondent, 
reports  that  he  now  IDs  himself  on 
the  air  (BY4AOM  and  other  sta- 


John  Feiber  K2BPR.  in  China. 


tions)  as  Hans.  He  reports  also 
that  he  had  a  surprise  gift  from  the 
ARRL— it  has  made  him  an  Asso- 
ciate Member  for  a  year  ending 
next  July.  He  thinks  maybe  the 
honor  came  to  him  as  a  result  of 
his  becoming  a  correspondent 
with  us,  and  says  'Please  be  sure 
to  send  my  heartfelt  gratitude  to 
the  AfiRL/'  Another  report  from 
Han  Dong  will  be  published  soon. 

Germany.  Hans-Juergen 
Schalk  DJ8BT  sends  us  informa- 
tion about  the  6th  DARC  FAX  Con- 
test. See  box  on  page  94. 

Great  Britain.  Shortwave 
Magazine  carried  a  four-page  sto- 
ry on  4The  Biggest  Radio  Event  In 
The  World*  in  its  July  issue — 
"The  Dayton  Hamventton  1987," 
by  Rev.  G.C.  Dobbs  G3RJV.  It 
was  more  than  the  title  suggests: 
G3RJV  did  his  homework  and 
gives  a  delightful  account  of  the 
history  of  the  event  as  well  as  a 
complete  description  of  the  1987 
version.  It  also  is  complimentary. 
"In  doing  or  seeing  what  I  wanted, 
I  was  never  defeated  by  lack  of 
information  or  advice,  just  weari- 
ness." 

Greece.  Dr.  Agis  Sarakinos 
SV1ACS/W5WB  invites  ^any- 
one in  the  USA  who  speaks  Greek 
to  join  us  [a  group  of  former  US 
hams  now  living  in  Greece]  on 
14285  kHz  every  afternoon  1 700- 
2200  Greek  time."  He  also  asks 
associations  of  hams  with  com- 
mon interests  (handicapped 
hams,  Rotary,  Masonic,  Boy 
Scout.  Red  Cross,  etc.  hams)  to 
get  in  touch  with  him.  Write  him  at 
the  National  Technical  University 
of  Athens,  4  Chiou,  Chalandri, 
Athens,  Greece  15231 . 

Ireland.  Representatives  from 
El  also  reported  favorably  on  the 
Dayton  event  in  the  newsletter  of 
the  Irish  Radio  Transmitters  Soci- 


ety (PO  Box  462,  Dublin  9,  Ire- 
land). The  address  is  given  in 
case  any  ham  club  officer  (or 
member)  wants  to  send  for  the 
IRTS  Yearbook  tot  1987/6  to  see 
an  outstanding  example  of  what  a 
cfub  can  do  on  behalf  of  the  hobby 
in  general  and  its  own  members  in 
particular.  5-1/2"  x  8-1/2"  on 
glossy  stock,  50  pages  are  devot- 
ed to  IRTS  information  (regions, 
license  information,  visitor  licens- 
es, awards  and  winners,  affiliated 
clubs'  reports,  the  emergency 
network,  contest  and  field  day 
rules,  OSL  services,  repeaters, 
band  plans,  and  IRTS  personnel, 
programs,  and  reports.)  It  is  clear 
that  new  and  potential  hams  are 
welcomed  and  get  help  from  the 
IRTS.  (The  last  50  pages  list  El 
callsigns.)  If  you  want  to  take  a 
stab  at  sending  your  money  for 
one,  figure  out  the  equivalent  in 
your  currency  for  four  pounds— 3 
pounds  50  pence  for  the  book  and 
50  pence  for  postage  (surface 
mail).  Or  write  first— they  may  not 
have  extra  copies  available. 

The  September  issue  lists  rec- 
ommendations to  Region  I.  IARU, 
some  of  which  are:  For  Packet  Ra- 
dio a  frequency  shift  of  200  Hz 
should  be  used  for  300  baud 
transmissions  using  FSK;  for  FM 
AFSK  Packet  Radio  at  1 200  baud, 
audio  frequencies  of  1200  and 
2200  Hz  should  be  used,  as  in  the 
Bell  202  standard;  the  following 
footnote  shall  be  included  in  the 
Standard  for  Digital  Communica- 
tions: 'It  is  recognized  that  in  the 
future  higher  data  rates  will  be 
achievable  through  the  use  of  dif- 
ferent modulation  methods.  It  is 
recommended,  however,  that  in 
all  cases  for  the  frequencies  used 
for  communication  between  the 
user  and  a  network  access  point, 
the  bandwidth  of  the  transmission 
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DfcUTSCHER  AMATLLR-RADiO-CLUB  EX 


RHLRA1    BILI>   LJND   SCHRIHTLBt.RTR^JUNG 


r  —   m    W     4   - 


i.  th       D  *  «  C 


FAX 


CONTEST        1    9t    7 


A      > 


0*fm*Mi    Amataur    Riflin   Club   IOARCI  r**4   tf>*    gf#at   plfaauro   to    Irtwit*   FAX    RidiO 
Amateur   «Arldwtda  to  partfcipatf  <n  tbp    £  th    OARC  PAX  Cental  t   tfl*7 


B*x: 


Satwrsi         fcobftr     51**    t^PTp   ne*m  !  *C  ttim 


A,      Hfr    boners     33,      •,      14,      Mi     3B  MHjr 

H.      VHf ''IHF-bumft^  U4|(Hj|    ,in-1    141    (RipMtw  traffic  rwt  illO**"d) 
FAX  ratrninQ  atiricni  (Swi.1,    all  [fcP-  *nd    tfHK/UKF-banda 

A,  part i^ipanl  cm  »orV  all  band*  accord*^  to  nil  licttns*  prbilrQi#*k  t»ita**r,  to 
quant*  tot  ttm  eo+itaal  ii  it  pacana*)  to  i#Kct  an*  clan  onlj.  Alio,  uno/i* 
Coil  and  tmgi*   OTH  panic ip*t*on  «•*  mqfftr*0  oniy. 

E^changa.     Nam*,  QTH,  RST  and  OSO-NurrtMN  FAX-mfrdi  it  porrrntrod  only. 

Ptmnti      On*  point    n  o,i*»"  tof  ticn  tMittrmad  FAx-QSOl  (SWi.  on*  point   tot  tacn 
._..-       'ir«irc:  FA*  Italian).  A  itatlon  (nap  b*    wcrk»e  Mil  ernea  pat  aacti  band. 

Muittpliofs.     Each  ditfararit   country   *or*rfl  on  *■€*»  band  gr*a*  i  rwuiliptlar  of  ona. 

—  — , Th#  currant  European-  and  ARRL-countnei   Nst   win  bo  uaad.  in  HtfdJUon 

oacH  JAt  PV.  VE/VO,  VK,  W/K,  ZLh  ZS  and  UAft-0  can  araa  wJH  bo 
countad  u  a  sepi'ola  country. 

Scoring.     Final  icd'«   *■'!  0»  tcmeulod  f'om  total  QSO  pomti  rmjJt'eliatf  by  tha  n*m 
■«■■-■■     q»  all  bans  irtuitipttaro. 

Logi      Srvcuia  contain  an  aicbangad  information,  participation  cIbh  and  lit***  acoro. 

-■r-fcr-*  W 

OiodLin*.     All  log*  mui!  bo  racatvad  tm  ai  barer*  Oacombar  Mrtt,  '387.  m  efdur 
&--—■ ■ —       to  Qua! iff. 

Mi'  -.u«*gan  ScrtaUi,  3j§8T, 

~mmw----,     Hammafi*.|oa<driiig  1?4 

D-tiOOC     Frirtt^urt  5&,  Wa*t  Garmany. 

Awards      Cartiritataa   Tor  lop  uorort  m  iacri  claia^rotlon   indkottd  ii  ibcvt 

Additional  rionorafjiio  mant^on  c»irtif>£atai  will  ba  a«and*d  accord-ng  to 

int  nufflajtf  of  -antriaa  praaanta-l. 


FAX  freqw*npieit    3601 1   7040,    H1Q1,    lj23a.S..    21  ISO,    Z82O0  kH*   (+/-5) 


should  not  exceed  1 2  kHz,  i  .e.  f  the 
bandwidth  of  an  FM  channel  with 
25-kHz  spacing.  For  links  be- 
tween packet  network  nodes, 
higher  data  fates  and  larger  band- 
widths  may  be  used,  For  such 
high  speed  (greater  than  1200 
baud)  links,  FM  AFSK  is  not  pre- 
ferred." With  respect  to  band- 
plans:  In  trie  "usage"  section  of 
the  144  MHz  bandplan,  the  sec- 
tion 144.625 10  144.675  MHz  shall 
be  designated  "Digital  Communi- 
cation/' AFSK  FM  modulation 
shall  be  allowed  in  this  sec- 
tion.,..In  the  "usage"  section  of 
the 432  MHz  bandplan,  the  follow- 
ing sections  shall  be  designated 
"Digital  Communication": 
430,600-430.800  MHz,  433625- 
433.775  MHz,  and  438.025- 
438.175  MHz, ...1 45. 225  MHz (S9) 
shall  be  added  to  the  144-MHz 
bandplan  as  an  FM  simplex  fre- 
quency. 

Italy.  10  meters  is  coming  back, 
and  Mario  Ambrosi  I2MQP  now 
Secretary  General  for  the  Italian 
Amateur  League  [Many  congratu- 
lations!} reminds  us  about  the 
IY4M  Beacon  Robot— the  Mar- 
coni Memorial  Beacon  Robot.  For 
full  particulars,  see  this  column  in 
the  February,  1987,  issue  of  this 
magazine,  where  DJ3NW  of  West 


Germany  did  a  fine  reporting  job. 

Manuel  F.  Calero  I4CMF  of  the 
IARS  Reciprocal  Licensing  Unit 
(Via  Giorgtone,  16-40133  Bo- 
logna, Italy)  tells  us  of  the  first  re- 
ciprocal agreement  to  be  signed 
with  a  country  in  Central  and 
South  America:  Venezuela,  He  al- 
so sends  "Terms  and  Condi- 
tions" for  temporary  licenses  for 
foreigners,  effective  July  1967. 
Too  long  to  report  on  here,  they 
may  be  obtained  from  the  address 
given  above  or,  more  rapidly,  from 
the  ARRL  in  Newington, 

U.S.S.R.  An  historic  publishing 
agreement  has  been  reached  be- 
tween the  U.S,S,R  State  Commit- 
tee for  Publishing  and  Printing 
and  the  International  Data  Group 
(IDG— parent  company  of  Wayne 
Green  Enterprises)  of  Framing- 
ham,  Massachusetts.  PC  World 
US.S.R,  will  be  published  begin- 
ning m  early  1 988  as  a  joint  opera- 
tion of  Radio  i  Svyaz  and  IDG 
Communications.  This  is  a  pio- 
neer implementation  of  the 
Supreme  Soviet  Decree  of  Janu- 
ary, 1967,  on  joint  ventures.  As 
the  world's  leading  publisher  of 
computer-related  newspapers 
and  magazines  (90.  in  33  coun- 
tries), IDG  states  that  its  14  million 
readers  will  benefit  by  direct  ac- 


cess to  information  about  the 
progress  of  technology  in  the 
U.S.S,R.  The  PC  market  in  the  So- 
viet Union  is  expanding  rapidly. 
For  example,  over  a  million  micro- 
computers will  be  sold  in  the  Sovi- 
et school  system  in  the  next  three 
years.  IDG's  Axel  Leblois  said, 
"There  is  clearly  a  serious  com- 
mitment in  the  Soviet  Union  to  en* 
act  economic  reforms,  and  to 
build  successful  relations  with  for- 
eign partners." 

Zimbabwe.  Jamboree  of  the  Air 
operators  note:  1987  is  the  75th 
Anniversary  of  the  Girl  Guide 
movement,  so  JOTA  stations  will, 
no  doubt,  give  this  event  atten- 
tion; watch  for  Zimbabwe. 

The  new  22  Award  is  now  avail- 
able. All  DX  stations  work  5  Z2s: 
Zone  38  stations  work  10;  Z2  sta- 
tions work  15,  Any  band,  any 
mode.  Send  US$1.00  or  10  IRCs 
with  certified  log  extracl  (no  QSLs) 
to  Z2  Award,  PO  Box  2377, 
Harare,  Zimbabwe. 


BRITISH  WEST  INDIES 
MONTSERRAT 

Erroi  "Bobbie"  Martin  VP2MO 
PO  Box  1 13,  Plymouth 
Montserrat,  British  West  Indies 
Leeward  Islands,  Zone  8 

CHANGES  IN  VP2M-LAND 

As  mentioned  in  the  Roundup 
section,  above,  VP2M0  is  now  the 
officer  in  the  Ministry  of  Communi- 
cations and  Works  who  is  respon- 
sible for  alt  ham  radio  matters. 

With  ham  license  matters  now 
the  responsibility  of  one  man 
rather  than  one  of  several  respon- 
sibilities of  one  individual,  pro- 
cessing and  dealing  with  amateur 
radio  matters  has  markedly  im- 
proved, and  it  is  the  intent  of  the 
Administration  to  continue  its 
good  relationship  with  the  ama- 
teur radio  fraternity  at  targe. 

It  has  been  noted,  however,  that 
many  persons  have  been  using 
Form  llA"  for  applying  for  a  permit 
to  operate  here.  This  should  be 
discontinued,  and  the  proper  form 
used.  [See  illustration  to  guide 
your  creation  of  a  dated  fetter  of 
application  if  you  have  no  form}. 
Under  #6,  list  only  the  other  call- 
signs  you  may  now  possess — not 
one  that  you  want,  Use  space  at 
the  bottom  of  the  form  for  any  spe- 
cial requests. 

Mail  the  application  along  with 
two  recent  passport-type  photos, 
a  photocopy  of  the  present  license 


held,  and  a  bank  draft  or  bank-cer- 
tified check  for  "the  amount  of 
approx,  US$71'  made  out  to 
"The  Accountant  General."  Be 
sure  to  allow  enough  time  so 
that  you  have  your  license  to 
operate  before  you  leave  on  your 
trip  here.  This  is  important,  partic- 
ularly if  you  are  bringing  in  any 
gear.  Allow  more  than  a  theoreti- 
cal minimum  of  two  months.  The 
longest  part  of  the  process  is  wait- 
ing for  the  check  to  clear— trea- 
sury regulations  require  this.  [Edi- 
tor's Note:  Why  not  risk  eight 
bucks  cash,  indicating  in  your  cor- 
respondence that  you  have  done 
so?  The  risk  is  small,  you'll  get 
your  change,  and  save  a  big  slice 
of  time.  This  is  free  advice — SO 
feel  free  not  to  take  it  I] 

About  obtaining  a  VP2M  call- 
sign:  The  fact  remains  that  it  is  the 
intent  of  our  local  administration 
to  preserve  all  resident  callsigns, 
but  there  is  no  hard  and  fast  rule. 
Each  application  will  be  reviewed 
and  dealt  with  on  its  own  merits. 
Unlike  other  independent  coun- 
tries, we  have  only  the  one  prefix, 
so  differentiating  between  resi- 
dents and  visitors  we  have  only 
the  option  of  the  portable,  which  is 
a  common  way  of  doing  it,  interna- 
tionally. We  do  tend  to  favor  grant- 
ing a  VP2M  call,  however,  for  visi- 
tors who  come  here  regularfy  for 
contesting,  for  example.  We  can 
appreciate  wanting  to  have  the 
feeling  of  "being  a  part  of"  some 
other  country  by  having  a  resident 

caflsign* 

On  the  other  hand,  look  at  our 
licensing  system.  All  licenses  ex- 
pire every  December  31  st  and 
have  to  be  renewed  at  the  begin- 
ning of  the  next  year.  (So  do  driv- 
ers' and  other  licenses.)  So,  since 
January  1  is  a  holiday,  and  licens- 
ing offices  are  closed,  operating 
(or  driving,  etc)  is  technically  ille- 
gal. If  we  operate  on  that  day  with- 
out a  valid  license  is  it  legal?  If 
anyone  works  a  VP2M  station  on 
that  day  and  gets  a  QSL  card,  is  in 
valid  for  DXCC?  You  bet  your  ev- 
er-toving  COAX  it  is! 

The  licensing  authorities  are 
aware  of  the  situation  and  allow  it 
to  continue.  To  allow  is  to  permit, 
right?  And  does  this  administra- 
tion have  anyone  else  to  satisfy 
besides  itself?  Hell,  no,  and  it 
couldn't  care  less  what  anyone 
else  thinks.  The  administration 
has  NOT  declared  anything  about 
this  operating  to  be  illegal  Under- 
stand? 

VP2MO(s  report  wilt  be  continued 
in  a  future  issue.  He  shares  his 
feelings  that  hams  everywhere 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MastenM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions,  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 

repeater,  controller,  and  receiver  winners. 

TELEX:  14932256  KEM0EC0M 
FAX;  *  6173737304 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834    (617)  372-3442 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


•'**'*  KUl" 


iiiiH&i 


2  meters  220  440 


CIRCLE  295  ON  READER  SERVICE  CARD 


For  your  best  price  on 

KENWOOD,  YAESU,  ICOM  and 

all  MAJOR  BRANDS  dial 


800-227-7373 


COLORADO 


COMM 


303-288-7373 

525  E.  70th  Suite  1W 


CODS  Welcome 
Denver,  CO  80229 


CIRCLE  174  OH  READER  SERVICE  CARD 
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must  have  better  manners  on  the 
air  and  promote  friendships 
around  the  world, 


APPLICATION  FOR  A  LICENSE  TO  OP- 
ERATE AN  AMATEUR  RADIO  STA- 
TION -MONTSERRAT.  WEST  INDIES 

DATE 

1    Applicants  name 
2,  Home  address 

4.  Place  of  Birth* 
5   Nationality" 

6,  Evidence  [Copy  of  passport  or  birth 
certificate  | 

7.  Class  of  amateur  license  held: 

CALLSIGN 

8  Do  you  hold  any  other  station  license? 
List  (See  le*t] 

9.  Proposed  station  local  ion  on  Monfser- 
rat: 

10,  Amateur  bandfs)  proposed  for  use 

Modes 

Maximum  input  power 

1 1 ,  Description  of  radio  equipment  which 
will  be  brought  to  Montsarrat  or  used: 

12.  Estimated  time  of  arrival 

I  HEREBY  DECLARE  THAT  THE 
ABOVE  IS  A  TRUE  STATEMENT,  THAT 
»  UNDERSTAND  AND  WILL  ABIDE  BY 
ALL  LICENSE  TERMS,  PROVISIONS, 
CONDITIONS,  AS  PER  RULE  3  OF  THE 
TELECOMMUNICATIONS  ACT  OF 
1949-RE VISED  EDITIONS  OF  THE 
"LAWS  A  ORDINANCE  CAP   192  OF 
1&590FMONTSERRAT 
Name  Of  Applicant  (print  Ck  type) 
Signature  of  Applicant 
Dale 


REPUBLIC  OF  KOREA 

Byong-joo  Cho  HL5AP 
PO  Box  4,  Haeundae 
Pusan 
Korea  607-04 

We  are  naming  HL5AP  as  a  Spe- 
cial Otympics-88  Correspondent 
for  this  column;  his  caltsign  for  the 
period  of  the  games  wilt  be 
HL88AP.  (For  more  information 
about  HL5AP  see  this  column  for 
April,  1987.)  Following  is  his  first 
dispatch  to  us. 

The  Ministry  of  Communica- 
tions (MOC)  of  the  Republic  of  Ko- 
rea (ROK)  has  made  the  following 
pronouncements:  The  basic  ob- 
jective of  amateur  radio  station 
support  for  the  1988  Olympics  will 
be  to  provide  mobile  operation  of 
HLBN,  HL8At  and  HL8V  at 
Olympic  HaUT  Olympic  Village,  and 
the  Stadium.  From  September  1  to 
October  5, 1988,  HL8N  will  use  the 
call  6K88SOG  (Seoul  Olympic 
Game),  HL8V  will  use  6K88KOG 
(Korea  Olympic  Game),  and  HL8A 
will  use  6K88A  for  special  opera* 
tions. 

Other  club  and  individual  sta- 


tions may  use  88  in  their  calls.  Any 
holders  of  amateur  licenses  can 
operate  with  those  three  stations 
for  communications  back  to  their 
own  countries  (GSP).  Other  HL 
stations  that  have  registered  with 
the  Central  Office  can  transmit  to 
communist  countries  except  for 
North  Korea,  but  only  Olympics  in- 
formation may  be  transmitted. 


SWEDEN 

Rune  Wande  SM0COP 
Frejavagen  W 
S-1$5O0Nykvam 
Sweden 

29  MHZ  FM  REPEATERS 

Communication  through  the 
help  of  repeaters  in  Sweden  is 
now  a  reality  on  the  10-meter  ama- 
teur band,  The  Swedish  licensing 
authority  has  approved  six  re- 
peaters on  a  that  basis  up  to  De- 
cember 31 ,  1988.  So  far  there  are 
only  two  separate  pairs  of  fre- 
quencies for  them.  Receiver  (RX) 
input  is  either  29.560  or  29.580 
kHzt  and  the  transmitter  (TX)  is 
100  kHz  higher.  29,660  or  29.680 
kHz. 

The  repeaters  in  Sweden  (also 


on  VHF)  are  identified  by  the  club 
prefix,  SK,  followed  by  the  num- 
ber for  the  call  area  and  the  letter 
R.  The  last  two  letters  in  the  suffix 
identify  a  specific  repeater,  {A 
similar  call,  but  with  the  prefix 
SM— e.g..  SM5RKN— would  be- 
long to  a  private  ham  operator.) 

The  SK5RKN  29^MHz  FM  re- 
peater has  been  In  operation 
since  April,  RX  29.580  and  TX 
29.SS0.  The  RX  locator  is  J089JK 
and  the  TX  is  J089KK,  which  is 
just  outside  the  city  of  Strangnas 
at  the  Lake  of  Malaren  They  are 
interconnected  by  1 ,000  meters  of 
telephone  wire,  TX  power  is  73- 
Watt  input  and  the  RX  includes 
the  In-Channel  Select  (ICS)  sys- 
tem for  excellent  separation  of 
channels  and  increased  sensitivi- 
ty. This  repeater  is  run  by  the  radio 
club.  Eskilstuna  Sandaramatorer 
SK5LW. 

Other  repeaters  in  operation 
are  SKSRtC  (29.560  /  29.660}  run 
by  Vasa  Radio  Club  SK5DG  in  Al- 
ingsas,  and  SK6RFQ  (29.580  / 
29.680)  in  Gothenburg,  both  on 
the  southwest  coast  of  Sweden. 
To  activate  these  repeaters,  you 
need  a  1 750-Hz tone.  Try  towhis- 
tle — that  should  work,  too, 


{SM&COP's  report  will  con 
tinue  next  month.) 


fflBBt 


BENEFITS  FOR  YOU 

QST  QSL  Bureau,  Awards,  Low  Cost  Insurance,  Operating 
Government  Liaison  and  More — Much  More! 


MEMBERSHIP  APPLICATION 
Name 


Call 


Street 
City  . 


ProvVState 


PC/Zip 


S25  in  US,  S33  elsewhere  [U.S.  funds)  Licensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  of  age,  may  request  the  special  dues  rate  of  $20  in  me  U.S  $28  elsewhere,  in  U.S  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rates,  write  for  application. 

For  postal  purposes,  fifty  percent  of  dues  is  allocated  to  QST,  the  balance  for  membership. 

Expires 

Expires 


Bank.  No. 


The  American  Radio  Relay  League 
225  Main  Si        Newington,  CT.  061 1 1 


USA 


72 


for  your 

FREE 
CATALOG 

DIAL 

1-800-426-2653 
or  write: 

CABLE 
DISTRIBUTORS 

116  MAIN  HW 
WASHINGTON,  AR  71862 
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A  =  Next  higher  frequency  may  also  be  useful. 
B  =  Difficult  circuit  this  period. 

First  letter  =  night  waves.  Second  =  day  waves. 

G  =  Good,  F  =  Falr(  P  =  Poor.  *  =  Chance  of  solar  flares. 

#  =  Chance  of  aurora. 

NOTE  THAT  NIGHT  WAVE  LETTER  NOW  COMES  FIRST* 

During  many  days  of  the  month,  be  on  the  alert  for  VHF  openings. 

Expect  HF  conditions  for  the  first  two  weeks  of  the  month  ro  be  fair  to  poor.  The 
geomagnetic  field  will  be  unsettled  to  active,  with  storm  conditions  possible  on  or 
near  the  1  st  and  2nd,  and  again  on  the  9th  and  1 0th, 

The  second  two  weeks  of  the  month  are  likely  to  show  improved  conditions  for 
HF  propagation,  with  the  geomagnetic  field  less  active,  except  for  the  23rd.  24th, 
and  25th,  when  conditions  are  likely  to  be  poor  again  for  the  ne*t  few  days. 

in  general,  November  is  a  good  month  for  HF  propagation  with  seasonal  noise 
levels  far  below  those  of  the  summertime.  Early  darkness  will  insure  excellent 
activity  on  the  lower  HF  bands  1 60  through  40/30  meters  during  the  evening  hours, 
with  10  meters  closing  first  On  some  days,  1 5  and  20  meters  will  remain  open  into 
the  late  evening  hours,  local  time. 
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DIP  METER! 


$79  95 

*  +  $4.  UPS 


A  DIP  METER  CAN  BE  USED  FOR 
ADJUSTMENT  OF  RADIO  EQUIPMENT 
AND  ANTENNAS.    WE  OFFER  THE 
DM406 1  DIP  METER  FULLY 
ASSEMBLED,  NOT  FN  KIT  FORM. 


*  USE  TO  MEASURE  RESONANCE  OF 
ANTENNAS  OVER  A  RANGE  OF 

1.5  MHz  TO  250  MHz, 

■  MEASURE  FFELD  STRENGTH, 

*  USE  AS  AN  ABSORPTION  FREQUENCY 
METER  TO  ALIGN  TRANSMITTERS. 

*  MEASURE  TANK  CIRCUIT  RESONANCE, 

*  USE  AS  A  SIGNAL  GENERATOR  TO 
ALIGN  RECEIVERS, 

*  MEASURE  AN  UNKNOWN  CAPACITANCE, 

*  USE  A  CRYSTAL  IN  PLACE  OF  COLL  FOR 
MARKER  GENERATOR/X'TAL  CHECKER, 

*  MEASURE  AN  UNKNOWN  INDUCTANCE. 

-  USE  AS  A  CW/AM  MODULATION  MONITOR 

THE  DM406 1  COMES  WITH  6  PLUG  IN 
COILS  COVERING  A  FREQUENCY  RANGE 
OF  L5  MHz    TO  250  MHz.    THE  DM4061 
USES  A  9  VOLT  BATTERY  (INCLUDED). 

IN  SHORT,  EVERYTHING  YOU  NEED 
IN  A  PORTABLE  HANDHELD  UNIT  FOR 
BENCH  OR  FIE  I  D  ADJUSTMENTS.    MORE 
USES  DETAILED  IN  THE  RSGB  HANDBOOK 
PAGES  18 J 5  TO  JS.2I 

Price  &l  specification!  nibjoct  to  change 


ELECTRONIC  EQUIPMENT  BANK 
516  MILL  STREET,  N.E, 
VIENNA,  VA,  22180 
VA,  ORDERS:  703-938-3350 


TOLL  FREE:  800-368-3170 


CIRCLE  43  ON  READER  SERVICE  CARD 
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DEALER  DIRECTORY 


CALIFORNIA 

Bur bank 
New  HAM  store  open  and  ready  to  make  a 
DEAL,  We  carry  all  lines,  ship  UPS.  and 
arc  open  Sunday.  A-TECH  ELECTRON- 
If S,  1033  Hollywood  Way,  Burbank  CA 
9lrtl5 (8l8)-845-9203, 

San  Jose 

Bav  Area's  newest  amateur  radio  store. 
I  c  *  ft  used  amateur  radio  sales  &  sen' ice, 
We  feature  Kenwood,  ICOM,  Azden.  Yae- 
Stt,  Ten- Tec.  Santec&  many  more,  Shaver 
Radio,  Inc.,  1775A  S.  Winchester  Blvd,, 
Campbell  CA  95008;  408-370  6665, 


DELAWARE 

New  Castle 

Factory  authorized  dealer!  Yacsu,  ICOM, 
Ten -Tec,  KDK.  Kenwood,  AEA, 
Kantronics,  Santec.  Full  line  of  accessories. 
No  sales  tax  in  Delaware.  One  mile  off 
1-95.  Delaware  Amateur  Supply,  71 
Meadow  Road,  Sew  Castle  DE  19720: 
302-328-7728. 

Wilmington 
Delaware's  friendliest  ham  store,  Also 
Shortwave  supplies.  Amateur  &  Advanced 
Communications,  3208  Concord  Pike, 
Wilmington  DE  19803;  302-478-2757, 


FLORIDA 

Miami 
Casa  Marconi.  Inc.  Pre-owned  communi- 
cations equipment,  Wc  do  repairs.  Send 
SASE  for  prices.  Casa  Marconi,  Inc., 
7189  SW  8th  Street,  Miami  FL  33144; 
305-264-8443;  305-264-8443. 


HAWAII 

Honolulu 
Kenwood,  ICOM,  Yaesu.  Hy-Gain, 
Cusheraft,  AEA.  KLM.  Tri-EX  Towers, 
Fluke,  Beldcn,  Astron,  Etc.  HONOLULU 
ELECTRONICS,  819  Keeaumolu  Street, 
Honolulu  HI  96814:  808949-5564. 


IDAHO 

Preston 
Ross  WB7BYZ  has  the  largest  stock  of 
amateur  gear  in  the  Imermountian  West  and 
the  best  prices.  Call  me  for  all  your  ham 
needs,  Ross  Distributing,  78  So.  Slate, 
Preston  ID  83263;  208-852-0830, 


MASSACHUSETTS 

Littleton 

Reliable  hamstore  servicing  New  England. 
Full  line  of  ken  wood  and  1COM  stocked 
and  serviced,  AEA.  ARRL  Publications, 
Anphenol,  Alpha  Delta,  Austin,  AvantL 
Alinco,  Ameco,  Venture,  B&W, 
Cu&hcraft,  Carol  Cable,  Daiwa,  Hustler, 
KLM,  Kenpro,  Larsen,  Rohn,  RF  Con- 
cepts,  Tokyo  Hy -power,  Trac  Keyers,  Vi- 
broplex,  Welz,  etc,  Tel-Corn,  Inc.,  675 
Great  Road  (Rt.  1 19)  Littleton  MA  01460; 
617-486-3400,(3040) 


MINNESOTA 

Rohbinsdale 
Kenwood,  I  COM,  Ten-Tec,  Mon.-Fri. 
9a.rn.-6p.rn.,  Sat,  9a.m.-5p.m.  TNT  Radio 
Sales,  4124  West  Broadway,  Robhins- 
dale  MN  55422  (MPLS/ST,  PAUL);  Toll 
Free  800-328-0250,  In  MN  612  535-5050, 


NEW  HAMPSHIRE 

Derry 

Serving  the  ham  community  with  new  and 
used  equipment.  We  stock  and  service  most 
jamor  lines:  AEA,  Astron,  B&W, 
Cushcraft,  Encomia,  Hy-Gain,  Hustler, 
ICOM,  Kenwood,  KLM,  Larsen,  Mirage, 
Mosley;  books,  rotors,  cable  and  connec- 
tors. Business  hours  Mem. -Sat.  1 0-5* 
Thursday  10-7,  Closed  Sun, /Holidays. 
Rivendell  Electronics,  8  Londonderry 
Road,  Derry  NH  03038;  603-434-5371. 


NEW  JERSEY 

L\  nd  hurst 

Finally  a  ham  store  in  NJ.  Located  !4  mile 
south  of  Rt.  3.  Mon.-Wcd.  11:30-7:30, 
Thursday  1 1:30-9,  Friday  11:30-7:30,  and 
Saturday  9-3,  Visa/MC,  Abaris  Systems, 
276  Oriental  Place,  I  \  ndhurst  NJ  07071: 
201-939-0015. 


NEW  YORK 

Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICOM-Larsen-AEA- 
Hamtronics-Astron,  New  and  used  gear. 
VHF  Communications,  915  North  Main 
St.,  Jamestown  NY  14701,  (716)664-6345. 


New  York 
New  York  City's  Largest  Full  Service  Ham 
and  commercial  Radio  Store,  BARRY 
ELECTRONICS,  512  Broadway,  New 
York  NY  10012;  212-925-7000. 


NORTH  CAROLLNA 

Greensboro 
9a.m.  to  7p.m,  Closed  Monday,  ICOM  our 
speciality-Sales  &  Service.  F&M  ELEC- 
TRONICS, 3520  Rockingham  Road, 
Greensboro  NC  27407;  919-299-3437. 


OHIO 

Columbus 
Central  Ohio's  full-line  authorized  dealer 
for  Kenwood,  ICOM,  Yaesu,  Ten-Tee, 
Info-Tech,  Japan  Radio,  AEA,  Cushcraft, 
Husiler,  and  Butternut.  New  and  used 
equipment  on  display  and  operational  in  our 
4000  sq.  ft.  store.  Large  SWL  department, 
too.  Universal  Amateur  Radio,  1280  Aida 
Drive,  Reynoldsburg  (Columbus)  OH 
43068;  6141866-4267, 


PENNSYLVANIA 

Treyose 
Same  Location  for  over  38  years. 
Hamtronics,  Div,  of  Trevose  Electronics, 
4033  Brownsville  Road,  Trevose  PA 
19047;  215-357-1400. 


TENNESSEE 

Memphis 
M-F  9-5;  Sat  9-12;  Kenwood,  ICOM,  Ten- 
Tec,  Cushcraft,  Hy-Gain,  Hustler,  Larsen, 
AEA,  Mirage,  Atneritron*  etc,  MEMPHIS 
AMATEUR  ELECTRONICS,  1465 
Wells  Station  Road,  Memphis  TN  38108; 
Call  Toll  Free:  800-238-6168. 


TEXAS 

Dallas 

In  Dallas  since  1960.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA,  Butternut,  Rohn, 
amateur  publications,  and  a  full  line  of  acces- 
sories. Factory  authorized  Kenwood  Service 
Center.  Electronic  Center,  Inc.,  2809 
Ross  Ave, ,  Dallas  TX  75201;  214-526-2023. 

Houston 
Christmas??  Now??  MADISON  ELEC- 
TRONICS SUPPLY,  3621  Fannin, 
Houston  TX  77004;  713-520-7300. 


DEALERS:  Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $199  yearly  (prepaid),  or  $50  for  three  months 
(prepaid),  No  mention  of  mail-order  business  permitted.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication.  For 
example,  advertising  for  the  January  *88  issue  must  be  in  our  hands  by  November  1st.  Mail  to  73  Amateur  Radio  %  Suzanne  DesRochers, 
WGE  Center,  Peterborough,  NH  03458, 
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P-ED 


800-882-1343 


SO  WHAT? 

I  used  to  be  a  not-so-humble  civil  servant.  No 
kidding!  Earlier  this  year  I  conducted  a 
meeting  in  a  microscopic,  windowless  confer- 
ence room  with  three  other  bureaucrats:  my 
boss,  my  boss'  boss,  and  a  fellow  who  wanted 
to  be  my  boss.  Frankly 1 1  didn't  want  to  work 
for  any  of  them.  No  wonder  I  felt  a  little  claus- 
trophobic. 

The  Turning  Point 

The  meeting  began  innocently  enough.  I 
just  wanted  to  tell  everyone  what  a  great  job  I 
had  done  on  a  project  that  held  very  Irttle  inter- 
est for  me.  You  know.  One  of  those  t*ve-done- 
great-thlngs-when-is-my-next-promotion 
meetings.  Trouble  popped  up  after  about  five 
minutes.  My  boss'  boss — a  fellow  with  an 
amazing  overabundance  of  ha»r  on  his  head- 
decided  he  didn't  like  the  connotations  of  a 
particular  phrase  buried  in  a  paragraph  of  a 
subpart  of  an  attachment  to  the  annex  of  the 
test  plan.  Stifling  a  yawn?  So  was  I,  "Right!" 
my  boss  said:  ''We'll  change  it  right  away/' 
Then  he  went  back  to  sleep.  He  really  meant  I 
would  make  the  change. 

1  guess  i  missed  something.  J  couldn't  see 
why  I  had  to  change  anything.  '*Why?"  I  sim- 
ply asked.  The  explanation  that  followed 
stretched  my  imagination  and  patience  to 
their  outer  limits.  (I  think  that's  why  the  head 
cheese  had  so  much  hair.  He  thought  too 
much.)  After  fifteen  minutes  of  struggling  to 
follow  a  logically  convoluted  argument  l  just 
had  one  more  question.  'So  what?1* 

Everyone  sat  back,  stunned  and  eyes  agog. 
The  smallest  man  in  the  room  licked  his  lips. 
He  hoped  his  chance  to  get  me  under  his 
thumb  had  come.  Jt's  that  simpie.  Those  six 
letters  and  just  the  right  inflection,  coupled 
with  certain  physical  expressions  for  empha- 
sis, marked  a  turning  point  in  my  previous  life 
as  a  bureaucrat. 

I  didn't  make  the  change.  I  didn't  get  pro- 
moted. I  didn't  go  to  work  for  the  short  man.  I 
came  to  work  for  Wayne  Green  instead. 

Tips  for  Authors 

Half  the  tale  is  in  the  telling,  I  know  most  of 
you  don't  supplement  your  income  much  by 
freelance  writing,  much  less  make  a  full-time 
job  out  of  it.  I  have  some  pointers,  though,  that 
may  help  you  make  a  sale  or  two  with  your 
manuscripts. 

You  probably  wouldn't  write  something 
down  if  you  didn't  think  it  was  interesting  or 
exciting.  You  write  an  article  because  you 
want  to  share  the  information  with  lots  of  peo- 
ple, not  1o  mention  your  desire  for  a  few  extra 
dollars.  Make  a  list  of  the  things  that  excite  you 
about  your  subject  and  reasons  other  people 
may  want  to  read  about  it.  Then  build  that  list 
into  an  introduction  for  your  article.  Make  your 
points  immediately  and  up  front,  or  most  read- 
ers won't  slog  through  the  rest  of  the  text 
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trying  to  find  a  redeeming  feature.  Emphasize 
unique  features  of  a  project  or  begin  with  an 
interesting  anecdote.  Grab  your  readers'  at- 
tention immediately,  or  after  a  few  paragraphs 
they'll  ask,  "So  what?". 

Pick  your  audience  and  stick  to  a  particular 
level  of  delivery,  Unless  your  subject  has  gen- 
eral interest,  you're  wasting  time  trying  to 
write  for  the  whole  spectrum  of  readers.  If  you 
write  about  a  project  that  any  Novice  can 
build,  then  stay  with  that  level.  If  you  write  a 
tutorial  on  phase  shift  keying,  then  you  proba- 
bly want  to  aim  a  little  higher.  Two  things  will 
alienate  readers  faster  than  anything  else:  in* 
suiting  their  intelligence  or  writing  far  above 
their  level  of  ability, 

Make  your  delivery  in  a  clear,  concise  man- 
ner. Lists,  outlines,  and  good  photographs  or 
diagrams  always  help  the  reader  visualize  the 
subject.  Avoid  asides  that  may  distract  the 
reader. 

Let's  Communicate! 

You  will  see  many  fine  changes  on  the 
pages  of  73,  and  I  encourage  would-be  au- 
thors and  long-time  contributors  to  help  us 
make  these  changes.  If  you  have  an  idea  for 
an  article,  please  propose  it  m  a  letter  with  an 
outline.  Call  me  on  the  telephone,  and  let's 
discuss  your  idea.  I  also  recommend  that  you 
request  a  copy  of  our  editorial  calendar  so  you 
better  understand  our  plans, 

I  expect  you  to  find  1933  issues  better  then 
ever.  We'll  cover  better  construction  topics 
but  also  humanize  the  hobby  a  bit  more. 
Watch  for  issues  focusing  on  satellites,  digital 
communications,  public  service  and  educa- 
tion, packet,  automatic  control  of  your  shack, 
trouble  shooting,  QRP,  DX,  antennas,  propa- 
gation, and  much  more. 

Drop  me  a  line  or  give  me  a  call.  See  you  on 
the  airt  and  hopefully  in  the  pages  of  73, 
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IC-735 

List 

Juns 

IC-76 1  New  Top  of  Line 

2499.00 

CallS 

IC-735  Gen.  Cvg.  Xcvr 

$999.00 

Call  S 

IC-75lAGen.  Cvg,  Xcvr 

1649.00 

CallS 

R7000  Gen.  Cvg.  Rcvr. 

1099  00 

CallS 

R7tAGen.  Cvg,  Rcvr. 

949.00 

CallS 

IC-28A/H  FM  Mobile  25w/45w 

429/459 

CallS 

IC-37A  FM  Mobile  25w 

499.00 

CallS 

(C-900  Super  Multi  Band  Mobile 

509  00 

CalfS 

IC-04AT  UHF  HT 

449  00 

CallS 

fC-48AUHF45w 

459,00 

CallS 

IC-38A  FM  Mobile  25w 

459.00 

CallS 

IC-02AT  FM  HT 

399.00 

CallS 

IC-M2AT  Micro  HT 

329.00 

CallS 

KENWOOD 


TS-440S/AT 
TS-940SAT  Gen.  Cvg.  Xcvr      $2249.95 

TS-430S  Gen  Cvg.  Xcvr  8T995 

TS-71 1 A  All  Mode  Base  25w  899.95 

Tfl-751  A  All  Mode  MofciJe  25w      599,95 

TS-440S/ATGen.  Cvg  Xcvr.  1199.95 

TM-2530A  FM  Mobile  25w  429.95 

TM-2550A  FM  Mobile  45w  469-95 

TM-257GA  FM  Mobile  70w  559.95 

TH-205  AT,  NEW  2m  HT  259.95 

TH-215A,  2m  HT  Has  It  All  349  95 

TH21BT2MHT  259,95 

TH31BT220HT  289.95 

TM-3530AFM  220MHz  25w  449.95 


CallS 
CallS 
CallS 
CallS 
CallS 
Call  S 
CallS 
CallS 
Call  $ 
CallS 
CallS 
CallS 
CallS 


FT  757GX 
FT-757  GX  Gen.  Cvg.  Xcvr 
FT-767  4  Band  New 
FT-211RH 

FT-290R  Ail  Mode  Portable 
FT-23  R/TT  Mini  HT 
FT-209RH  RM  Handheld  5w 
FT-726R  AH  Mode  Xcvr 
FT727R  2Mf70CM  HT 
FT2700RH  2M/70CM  25w 


995.00 
1895.00 
459.95 
579.95 
299.95 
359.95 
1095.95 
47995 
599.95 


CallS 
CallS 
CallS 
CallS 
CallS 
CallS 
CallS 
Call  $ 
CallS 
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3919  Sepulveda  Blvd. 
Culver  City,  CA  90230 

213*390-8003 
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10       .Y  Business  Park  Lane,  Kansas  C        4064150  816*741-8118 


MasterCard  — VISA  —  COD  Welcome 


Of  The  World! 


You  On  To 

7, 


P       X 

4  5$^   tel/lct^T 
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HF/VHF/UHF 

FT-767GX    base  station 

•  Add  Optional  6m,  2m  & 
70cm  Modules 

•  Dual  VFO's 

•  Full  CW  Break-in 

•  Lots  More  Features 


;**i 


FT-109RH 

•  220  MHz  Handheld 

•  5W  Output 

•  Ten  Memories 
■  Battery  Saver 

•  Memory  And 
Priority  Scanning 

•  FT-209RH-2m 
•FT-709RH  -440  MHz 


FT23/73R 

•  Super  'Minr 
His 

•  Zinc-Aluminum 
Alloy  Case 

■  10  Memories 

•  140-164  MHz, 
440-450  MHz 
•  2W  Battery 

Pack  or 
Optional 
5W  Pack 


FT-727R 

L 

•  Two  Affordable 

Radios  in  One 

Mil*  •      ■-_*  .. 

•  2m/440  MHz  Handheld 

(i     ' 

*  5W  On  Both  Bands 

J    1              -:-_ 

*  Ten  Memories 

■  Multi-Scan  Systems 

■  Battery  Saver 

FT-290R 

•  2MH  All  Mode  Portable 
Transceiver 

■  Use  Either  12V  Battery 
(25W  Output)  or  C-cell 
Battery  Pack 
(2,5WOuiput) 

•  SSB,  CW,  FM 

•  Ten  Memories,  Dual  VFO's 

•  FT-690R  for6M  Operation 


YAESU 
ACCESSORIES 

•  AntennaTuner 

•  Battery  Packs 

•  Charging  Units 

•  Power  Supplies 

•  Microphones 

•  DC  Car  Adapter 

•  SWR/Power  Meters 

•  And  Lots  More 
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MOST  ORDERS  SHIPPED  SAME  DAY 
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Wve  made  a 

great  start.  Now;  let Yaesu 

really  get  you  going. 


Finally.  The  220-MHz,  1.2-GHz, 
and  10-meter  phone  bands  are 
open  to  Novice  operation. 

And  to  work  these  bands, 
Yaesu's  offering  you  a  complete 
range  of  innovative  HE  \"HF| 
and  UHF  radios.  Each  with  per- 
formance that  Novices— and 
Extra  Class  operators,  too— can 
really  appreciate. 

HT  power  perfected. 
There's  a  good  reason  you'll  find 
the  220-MHz  FT-109RH  on 
more  belts  than  any  other.  It 
simply  out-classes  the  rest. 

With  a  powerful  five  watts 
to  get  vou  out.  A  battery  saver  to 
keep  you  going.  And  a  wealth 
of  microprocessor-controlled 
features  you'd  expect  only  from 
a  radio  many  times  its  size. 

HT  power  in  its  smallest 

form.  Finally, 
a  miniature 
HT  that  you 
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can  reallv  take  seriously. 

The  FT-33R  fits  easily  into 
your  jacket  pocket.  But  unlike  the 
others,  it  features  microproces- 
sor control  for  quick,  simple,  and 
surprisingly  intelligent  operation. 

And  what  other  mini  HT 
features  five-watt  output,  a 
rugged  aluminum-alloy  case, 
and  rain-resistant  seals? 

Tko  for  the  road.  Our 
220-MHz  FT-3URM  and  1.2-GHz 
FT-2311R  are  two  of  the  most 
popular  mobiles  for  two  popular 
reasons. 

One,  they're  built  for  perfor- 
mance. With  slick  microprocessor- 
controlled  functions  to  get  you 
around  fast.  And  far. 
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And  two,  unlike  most  mobiles, 
they're  built  for  simplicity. 
Because  the  last  thing  vou  need 
is  a  radio  that  interferes  with 
your  driving. 

World-class  operation. 
With  our  FT-757GX  Mark  II,  you're 
ready  to  tackle  the  HF  bands 
with  all  the  full-featured  per- 
formance an  experienced 
operator  demands. 

Plus,  when  you  upgrade  to 
General  Class,  you  won't  have  to 
upgrade  your  radio.  Because 
with  the  FT757GX  Mark  II,  youVe 
already  started  with  the  best. 
It's  a  great  way  to  get  maximum 
HF  performance  for  your  dollar. 

Tune  in  to  Yaesu.  \buVe 
earned  your  ticket  to  the  exciting 
world  of  amateur  radio.  Now; 
discover  the  exciting  world  of 
ham  radio  technology 

Yaesu's  all  the  ticket  you'll  need. 
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Yaesu  USA  17210  Edwards  Road. Cerritos.C A 90701  (313)  -104  2700,  Repair  Service:  (213)  404-4884.  Parts:  (213)404  -4*4" 

Yaesu  Cincinnati  Service  Center  9070  Gold  Piirk  Drive,  Hamilton,  OH  45011  (513)  874-3100. 


Prices  and  specifications  subject  n>  change  wttiunil  notice. 
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ThisHT 

TH-215A/315A/415A 

Full-featured  Hand-held  Transceivers 


Kenwood  brings  you  the 
greatest  hand-held  trans- 
ceiver ever!  More  than  just 
"big  rig  performance,"  the 
new  TH-2T5 A  for  2  m,  TH-315A 
for  220  MHz,  and  TH-415A  for 
70  cm  pack  the  most  features 
and  the  best  performance  in 
a  handy  size.  And  our  full  line 
of  accessories  will  let  you  go 
from  hamshack  to  portable 
to  mobile  with  the  greatest 
of  ease! 

•  Wide  receiver  frequency  range. 

Receives  from  141-163  MHz, 
Includes  the  weather  channels! 
Transmit  from  144-148  MHz 
Modifiable  to  cover  141-151  MHz 
(MARS  or  CAP  permit  required), 

•  TH-315A  covers  220-225  MHz, 
TH-415A  covers  440-449,995 MHz. 

•  5,  2.5.  or  15  W  output,  depend- 
ing on  the  power  source.  Sup- 
plied battery  pack  (PB-2)  provides 
2.5  W  output.  Optional  NiCd  packs 
for  extended  operation  or  higher 
RF  output  available. 

•  CTCSS  encoder  built-in,  TSl>4 
CTCSS  decoder  optional. 

•  10  memory  channels  store  an 
offset,  in  100-kHz  steps, 

•  Odd  split,  any  f regency  TX  or 
RXf  in  memory  channel  "OT 

•  Nine  types  of  scanning!  Includ- 
ing new  "seek  scan"  and  prior- 
ity alert.  Also  memory  channel 
lock-ouL  ' 

•  Entelli  gent  2-way  battery  saver 
circuit  extends  battery  life.  Two 
battery-saver  modes  to  choose, 
with  powe*  saver  ratio  selection. 

•  Easy  memory  recall.  Simply 
press  the  channel  number! 

•  12  VDC  input  terminal  for  direct 
mobile  or  base  station  supply 
operation.  When  12  vofts  applied, 
RF  output  is  5  W!  (Cable  supplied!) 

•  New  Twist-Lok  Positive- 
Connect   locking  battery  case. 

•  Priority  alert  function, 

•  Monitor  switch  to  defeat  squelch 
Used  io  check  the  frequency  when 
CTCSS  encode/decode  is  used  or 
when  squelch  is  on. 
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•  Large,  easy  -to-read  multi-func- 
tion LCD  display  with  night  light. 

•  Audible  beeper  to  confirm  key- 
pad operation.  The  beeper  has  a 
unique  tone  for  each  key  DTMF 
monitor  also  included. 

•  Supplied  accessories;  Belt  hook, 
rubber  flex  antenna,  PB-2  standard 
NiCd  battery  pack  (for  2  5  W  oper- 
ation), wall  charger,  DC  cable, 
dust  caps. 


Optional  Accessories: 

•  PB-1: 12  V,  800  mAH  NiCd  pack  for  5  W 
output  ■  PB-2;  8  4  V.  500  mAH  NiCd  pack 
(25  W  output)  •  PB-3:  12  V.  800  mAH 
NiCd  pack  (1.5  W  output)  ■  PB-4;  7.2  V, 
1600  mAH  NiCd  pack  (1,5  W  output) 

•  BT-5  AA  ceJI  manganese/alkalFne  battery 
case  -  BC-7  rapid  charger  for  PB-1.  2,  3, 
or  4  *  BC-8  compact  battery  charger 

•  5MC-30  speaker  microphone  •  S0 12,  13 
soft  cases  *  RA-3,  5  telescoping  antennas 

•  RA-8B  StubbyDuk  antenna*  TSU-4 
CTCSS  decode  unit  ■  VB-2530  2rn.  25  W 
amplifier  (V4  W  input)  *  LH-4+  5  leaiher 
cases  >  MB-4  mobile  bracket  ■  BH-5 
swivel  mount  ■  PG-2V  extra  DC  cable 

«  PG-3D  cigarette  lighter  cord  with  filler 
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SAVE 


Complete  service  manuais  are  avatiaPie  for  alt  Kenwood  transceivers  and  mast  accessories 
Speed  s  and  prices  are  sufijecf  to  change  without  nofrce  O'  obligation 


KENWOOD 

KENWOOD  USA  CORPORATION 
220tE  Domtnguez  St.,  LonsBeSctr,  C A  90810 
R'O.  Box  2274 5 .  Long  Bes  30801-57. 


